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¿oy_Eu i c drª« c noydv¯eOIKJMLOJ H
Ł¬
H













Å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 i |}e

























c **fPNkJvLlmJ}erI*o¥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o¯µ°Jdt|}ondOdrJM|}eONPoy_KLM
H(I*J´L~Jv|}oy_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c drJ c LrL i lmJv¿ero¾QJJdOe i drQ c eONPyJfPR¿| c fP| i f c Q*fPJy
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
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 c ferI*o i {nIÈeOI*J´L~NPÏJ¾oyp°erI*J¿erI*JondOJeON¦| c f c _K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 i |±erNkon_
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
pxdroyl9_*on_¥¬drJMLOoy_ c _We¡¥Jv| c R¥L\J²*|}J*e°erI c e°eOIKJ c lm*fkNke i ¥J c _K*I c LOJ c |}dronLrL3erI*Jz c fkNkeOÏ*fPoqetN¦L¡_KoqetLerdON¦|±erfkR
|}on_KL~e c _Wev





pxd c l8JMµ¡ondOª/\H c QKfkJvL





{nNknJ¶eOI*J c lm*fkNke i ¥J¥Jv|}oylmonLONerNkon_´pxoyd c LOJfPJM|}eONPoy_oqp©½>â òò




c _ÊL~l c fkfPJdI c yJ¿QJJM_ÊoylmNke~erJM i _*fkJvLOLeOIKJR c drJ
¥onl8NP_ c _nev¾bo¥¥JMLerI c e| c _È*dOo¯SN¦¥J8Nk_¥pxondOl c eONPoy_Èoy_«eOI*J¿Ä5H c _K{yfPJ<b c dOJ§y
N
öuy/Ý erd c _KLONerNkon_KL¶µtNerI
NP_nerJdOpxJdrNk_K{:eOdrJJ c _K J_K{ i NP_ c l8KfkNke i *JMLM
¼








L~e c _*L°o i e c L¡QJMNk_K{ c d~erNP| i f c drfkR¾LOJ_KLONerNknJy

fPf/eOI c e(NPL°drJMu i NPdOJvmeOom¥J}erJdrlmNk_*Jvb NPL




y  c L¡µ°JfPf c L©erI*JNPd(dOJMf c eONPyJ7L~eOdroy_*{*I c L~Jn
¼





























































































































Ì J}pxondOJ¾¥N¦LO| i LrL~NP_*{´eOI*J¾J²¥JMdONPlmJ_We c f\¥J}e c NPfPL¶oyp¡erI*JLOJ c dr|wI*JvLhµ°J¾{yNPyJmNP_:H c Q*fkJvL






Q*d c _K|wIKNk_*{¶pxd c |}eONPoy_m*drJM¥N¦|±erNkon_KLMypxond3eOI*J¥JM| c R¥L i _K¥JMd¡|oy_KLONP*Jd c eONPoy_8NP_¾eOI*J5|}oy_WerJ}²Se\oqp/erI*Jtp c |}eOondONPÏ c eONPoy_
pxd c lmJµ°oydrª¥LNk_WerdOo¥ i |JM c Qo¯yJyÈ^`_ c fklmonL~e c fPf°| c LOJMLM






e°erI*JMLOJfkJMyJf¦LMyerI*J| i drdOJM_We¡{yJM_*Jd c erNkon_¾oqpDJ²¥JMdONPlmJ_WerL°I c L\QJ{ i _¿eroonQKL~JMdOnJ5LOoylmJ5½ â ò.­
¥Jv| c R¥L c _KÊIKoyJ}p i fPfkRn\l c _SR:lmoydrJµtNPfPfL~oSoy_ÊpxoyfPfko¯µ Ì JM| c i LOJoyp7erI*JEIKNk{nI i _K|JdOe c Nk_WeR:J_¥JlmN¦|¿ero
| c fP| i f c eONPoy_LoypeOI*JvL~J´*dro¥|}JMLrLOJMLM c p i fPf(*NP|}e i drJ´oqp5|wI c dOlmfPJMLrLI c ¥droy_*N¦|½=¥JM| c R¥LµtNkeOIeOI*J c QKNkfPNeRÈero
¥JeOJdrlmNk_KJb c _beOoEeOJvLe¶erI*Jm c dONPo i LerI*JondOJeON¦| c flmo¥¥Jf¦LµtNkfPf3dOJvu i NkdrJerI*J8*dOJv|}N¦L~J8lmJ c L i drJlmJM_neoqp c _
J_L~JMlQ*fPJ¶oqp
QoyeOIb½ â òò c _K´½ â ò.­Élmo¥¥JMLM
r
on_¥¬­dOJvL~on_ c _WeeOIKdOJMJ}¬­Qo¥¥R:¥Jv| c R¥LI c nJ¿drJM|}JMNknJM¤l i |wIÊfPJMLrLerI*JondOJeON¦| c f c eOeOJM_nerNkon_:eOI c _½ â ò.­
¥Jv| c R¥L¿QJM| c i LOJerI*JR L i Ã/JdEpxdOonl {ndOJ c erJdI c ¥droy_*N¦| i _|}JdOe c Nk_WerNkJvL>H(I*J c **dro c |wI i L i c fPfkR¢e c ªyJM_ NPL



































































 ö  H
±































































































































































































































































































eOIKJ|wI*NPd c f\L~RSlmlmJ}erdOR«Q*dOJ c ªSNP_*{bLO| c fPJ¾NPL<òlÍë
áyy
bJMÐL~o|wI*NPd c f©JdOe i drQ c eONPoy_ÈeOI*JMoydrR!N¦L c **fPNP| c Q*fPJ
NP_£on_*fkR c oydOeONPoy_¢oqp5eOI*JbªSNP_*Jl c eON¦| c fPfPR c fPfko¯µ°JMdOJM{yNPoy_³ a©drJM¥N¦|±erNkon_oyp7eOIKJeOoqe c ft_*on_¥¬­dOJvL~on_ c _Wed c erJ
i LONk_K{EerI*N¦L c *KdOo c |wIdrJMu i NPdOJvL¶L~onl8J fl } Î !Ï fPNklmNkerL¶on_!erI*J i LOJ8oyp°|wI*NPd c f3JdOe i drQ c erNkon_erI*JondORn c _K«oy_KJ
JML~eONPl c erJÈûk
nvþ















z£p c |}eOoydrNPÏ c erNkon_ero7erI*dOJMJ}¬­Qo¥¥R_Koy_¥¬­dOJvL~on_ c _We
¥JM| c RSLQSRNP_nerdOo¥ i |}NP_*{









c Lµ°JfPf c LeOo§b

bH(I*J| i drdOJM_nerfkR«lmJ c L i drJM c LORSlml8JeOdrNkJvL¶pxoyd½AâGòò






dOJv i |}eONPoy_¿oyp³eOI*J i _K|JdOe c NP_WeONPJML¡oy_¾erI*JMLOJl8J c L i drJlmJ_WerL\QSR c Qo i e c _















































































































































































c drJñ¶ò¬ c nJd c {yJvh
^`_¿erI*J½ â ò.­ l8o¥¥JvLKñ¶ò c LORSl8lmJeOdrNkJvL c dOJQJM{yNP_*_*NP_*{eOo8QJ¶lmJ c L i drJM³ c _K¾erI*J c _ c fkR¥LONPL¡NP_erI*NPL
eOIKJMLONPL|oy_WeOdrNkQ i eOJvLeOo´eOI*N¦LJÃond~ev  JmfkN¦L~eeOI*J c  c NPf c Q*fPJlmJ c L i dOJMlmJ_WerLNP_ÈH c Q*fPJ

 *¾H(I*N¦Le c Q*fkJ c fPLOo

























LONklmNPf c dM*Q i eteOI*JMNkdñ¶ò c L~RSlmlmJ}erdONPJML c dOJu i NkeOJ¥NkÃJMdOJM_WeM¡J c L i drNk_K{erI*JMLOJ c LORSl8lmJeOdrNkJvLtdOJvu i NkdrJML°l i |wI
{ydrJ c eOJMd(L~e c eON¦LerNP| c f³o¯µ°Jd(eOI c _blmJ c L i drNP_*{¿ñ¶ò¬ c nJd c {yJv¾Q*d c _K|wIKNk_*{8pxd c |}eONPoy_KLM*L~o¾Nke7l c R¿QJLOoylmJ¶eONPlmJ
























































¬­Q*drJ c ªSNP_*{bJ}Ã/JM|}erL c drJ¾JML~eONPl c eOJv:QSR«d c erNkoWLoyp°erI*JE*JM| c R¤|}on_KL~e c _WewL
c _´pxoydrl p c |±eOondrL i LOJMNP_beOI*Jp c |±eroydrNkÏ c erNkon_ c **droÑ²¥Nkl c erNkon_³  JI c yJ c fPLOo c LrL i lmJM´eOI c e c _*_*NPI*Nkf c erNkon_








































































































































































































































































































































































































































































































































































































²¥JMdONPlmJ_We c fDlmJ c L i drJlmJM_newL(pxdroyl stJ}pxJMdOJM_K|}Jû
à þ
c drJñ¶ò¬ c nJd c {nJM c _K c dOJL i **fPJ}¬
lmJ_WeOJv´QWRE|}oy_WerdONPQ i erNkon_KL°pxdOonl9eOIKNPL(erI*JMLON¦L
Ł












































































































































































































































































































































































H(I*J5d c eONPonL©oyp³pxoydrlÉp c |}eOoydwLM c L°| c fP| i f c eOJvmpxdroyl>f c e~erNP|J¶o

zoyd°fkNP{yIWe°|oy_*JL i lÉd i fPJMLM c dOJ c fPf|oy_KLON¦LerJ_We
µtNkeOI i _*NeRÊû ï!7
þ
µtNkeOI«oWLOLONPQ*fkJ8¥JSN c erNkon_KL c e5erI*J
 Wß
fPJnJf¶H(IKJ¥Jv| c Rb|}on_KLe c _WerL c drJJ²Werd c |±erJMpxdroyl
J}²¥JdrNklmJM_ne c fnl8J c L i drJlmJ_WerL c _K c dOJ\ªW_Ko¯µt_¶eOo
ß¶³¥Wß















  J c f¦L~om|}on_KL~N¦¥JMd(eOI*JL i l oyp
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_´J c f i c eONPoy_Eoqp
»














H(I*J| i dOdrJ_We c  c NPf c Q*NPfkNkeRoqp c  c drNkJeRoqph| c fP| i f c eONPoy_ c fSeOJv|wI*_*N¦u i JML3l c RQJNPlmond~e c _We©Nk_8erI*J*drJMLOJ_K|J
oqp
r
JMµ¢a\IWR¥LONP|MLH(I*JMLOJ°eOJM|wIK_*NPu i JvL c drJ(_*oqe c fPf¥Q c L~Jvon_erI*JtL c l8J c LOL i lm¥eONPoy_L c _KeOI*JMNkd i _|}JdOe c Nk_WerNkJvL
I c nJ(LOJ c d c eOJ°oydrNP{yNP_KLnL~o¶Nke©NPL©|oy_K|JNP c Q*fPJ°eOI c e©_*oy_¥¬

e c _K c dr¥¬­bo¥¥JMf¥|}oy_WerdONPQ i erNkon_KL





¥Jv| c R¥L7NP_¤L~JMyJd c fµ c R¥LMgNkdwLev/eOI*Jm c drNPo i L5J}²¥JdrNklmJ_We c fl8J c L i drJlmJ_WerLl c R_*oqe¶RSNkJMfP c _«Nk_WerJdr_ c fPfkR
|}on_KLONPL~eOJM_ne c f i Joqpffb«µtNkeOI*NP_ c LONk_K{yfPJ| c f¦| i f c eONPoy_ c fhpxd c lmJµ°oydrª

JM|oy_K³*eOIKJ c drNko i L(pxd c lmJµ°oydrª¥L(l c R
c {ndOJMJoy_ c  c f i Joqp'bEerI c et¥NkÃJMdrL¡pxdroyl>eOI c e(oqp³erI*JLe c _K c dr

Å j*etoqpgNP{ i drJ

 73gNP_ c fkfPRy¥¥NkÃJMdOJM_We
pxd c lmJµ°oydrª¥L5l c R c dOdrNPyJ c e¥NkÃJMdOJM_ne c f i JvL¶oqpæb¾^`_ÈerI*NPLf c Le| c L~JnDNkp°µ°J c LrL i l8J8erI*JMLOJ¾lmJ}eOIKoSKL c drJ
c fPf
 c fPNPherI*J_ÈNk_SnJML~eONP{ c erNk_K{¾eOI*J¾L i ||JMLrL~JvL c _Kbp c Nkf i drJML5oqp\J c |wIlmo¥¥Jf
lmNP{yIWe¶LOI*Jv!LOoylmJfPNk{nIWeon_eOIKJ
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*droylm¥erJM¤J²SJdrNPl8JM_We c f\J}Ã/oydOerL c dOo i _K«eOIKJ











































dOJvL~on_ c _K|JML\I c  c fPdOJ c ¥R¾¥N¦Lr|}o¯yJMdOJvbû
yáÑþ










c _¿erI*JJ}²¥JdrNklmJ_WewLtfko¥| c eOJv c e
°»

s I c nJ5QJJM_ c eteOI*J¶pxondOJpxdOon_We°oyperI*JLe i ¥R¿oyperI*JÇ5u i c drª
°»














³|oyfPfkN¦L~NPoy_L c eeµ¡o«onNk_WewL c fkon_*{beOIKJ









































fPJM|}eOdroy_KL c drJ°oyQ¥e c NP_*JMpxdroyl c I*J c eOJv
jKf c lmJ_We(Nk_ c noyfke c {yJoqerJ_WeON c f c _ c drJ7*f c |JMNk_ c
n







fPNk_ c |qeOIKJJfPJM|}eOdroy_KL7I c yJ c _JM_*Jdr{yR´oqp
ny
bJMÐ c _KbeOI*JMR c dOJNk_q®JM|±erJMbNP_WeOoeOI*JmL~RS_K|wIKdOoyeOdroy_³µtI*JdrJ




pÂerJd¾drJ c |wI*Nk_K{eOIKJNPdmjK_ c f(JM_*Jdr{yRn3eOI*JJMfkJv|±eOdroy_L
c drJerd c _KL~pxJdrdOJv´eOoEeOI*JmLeroyd c {nJdONP_*{µtIKJdrJeOIKJRbdrJl c NP_ i _WerNkf c _K_*NkIKNkf c erNk_*{EµtNerI!erI*J8oWL~NkeOdroy_KL5NP_eOIKJ





eeOI*J°lmNP¥oyNP_Weoyp*eOIKJ°fPNP_ c |y c ||JfPJd c erJM¶JfPJM|}eOdroy_KL c e(fl7

bJMÐ¢L~eOdrNkªnJ c e i _K{nL~eOJ_e c dO{nJ}eDero7*dro¥ i |J
c L~I*o¯µ°Jd5oqp° c dOeON¦|}fPJML|}on_ne c NP_*NP_*{onLONerdOon_KL c Lµ¡JMfkf c L5JMfkJv|±erdOon_KL²S¬­d c R¥LM c _K*droqeroy_KLMH(I*J8oWL~NkeOdroy_L
c drJE| c ¥e i drJM c _KÊL~eOJJMdOJv:µtNkeOIl c {y_*JerL c _K c dOJ c |M|}JfPJd c erJMÈero
à 
bJMÐ NP_ÊerI*JEdrJl c Nk_K*JdoypeOIKJ
fPNk_ c |qgKdOonlerI*JdrJyDeOI*JMR c drJmNk_q®JM|±erJM¤NP_WeOoeOIKJ¿L~RS_K|wI*droqerdOon_ c _K«eOI*JM_:Nk_WeOo
°»















f i l8_KNgNPJf¦*L(g*ondteOIKJ c e c
c _ c fPRWÏMJM´NP_eOI*N¦LerI*JMLON¦L
°»





¿ÀJÐ  I*NPfkJ8|}NPdr| i f c eONP_*{¾NP_
°»

s/eOI*J¾JMfkJv|±erdOon_KL c _K«onLONerdOon_KL¶fkoWL~JmJM_*Jdr{yR c eeOI*J¾d c erJoypn

bJMÐ9JMd¶e i dr_³¿H(I*N¦LJ_KJdr{yRbfPonLrL
N¦L5| c i LOJMbQSRLORS_K|wI*droqeOdroy_d c ¥N c erNkon_³µtI*NP|wI«NPL5J_KI c _K|JM!QWR´erI*JµtNP{y{nfkJMd7l c {n_*J}ewL7Kf c |}JMNk_!eOI*J8QJ c l







jKnJ}¬`|}JfPf©| c SNkeONPJMLoyJd c erNk_K{ c e
à y
§7Ïy¿H(I*JvL~J c |M|}JMfkJMd c eONP_*{´| c SNerNkJvLLOI c J8eOIKJ¾QJ c l¾L¶Nk_Wero¥NPLr|}drJ}erJ
Q i _|wI*JML°oqp c dOeON¦|}fPJMLM^`_KNerN c fkfPRy
°»













_ i lQJd¡oqphQ i _|wI*JML\Nk_¿J c |wI¾QJ c lÞµ c L3NP_K|dOJ c LOJM c _K¾eOI*Jterd c ®JM|}eOoydrNPJML3oyperI*J7 c dOeON¦|}fPJML3µ°JdrJ c ¯® i LerJM8ero
c yonNP c d c LONkeON¦|5|oyfPfkN¦L~NPoy_L c etonNk_WerL(oyeOI*JMd°eOI c _erI*JNk_WerJd c |±erNkon_drJ{nNkon_³ Ì Rbvyn*SµtI*J_EeOIKJf c eOJML~e c e c
c _ c fPRWÏMJMNk_EeOI*N¦L°eOIKJMLONPL(µ°JdrJ|oyfPfkJv|±erJMh
°»

s µ c L°d i _*_*NP_*{mµtNerIeµ°J_WeRW¬`L~JMyJ_Q i _K|wI*JvL(Nk_´J c |wIQJ c l´
oydr{ c _*NPÏJMNk_Wero8_KNk_*J¶erd c Nk_L(oqpeOI*drJJ¶Q i _|wI*JML(J c |wI³













































s¥eOIKJeOd c _KLOyJMdrLOJ7Q i _K|wI¥NPlmJ_KLONkon_KL c dOJeRS*N¦| c fPfPR

 ny
¸ l c _K2Û

ï ¸ l´ c _KEeOIKJfkJM_*{qerI
oqpDeOI*J5Q i _K|wIE c d c fPfkJMfKeroerI*J5QJ c l9NPLæ2Ü
 
|}l  NerI c **droÑ²SNPl c erJfPRE

ÚrÚ
 c d~erNP|fkJvL\Jd°Q i _K|wI c _K c






















































































ý Ü ý H ¢H(I*NPL¾|oylmoy_*JM_nemoqp5eOI*J´eroqe c f|}dronLrLLOJM|}eONPoy_¢ªS_*o¯µt_ c L






HoQJ}e~erJd i _K¥JMdrL~e c _KmerI*NPL°|}on_WeONP_ iKi lÞQ c |wªS{ydro i _hyon_*J}¬eOI*NPdwmoqpheOIKJ7f i lmNk_*oWL~NkeRmµ c L3*dro¥ i |}Jv




bJÐ QJfPo¯µ erI*J½ å½ÉerdOJvL~I*onfP³©H(I*NPL(oyÃ¬­drJMLOoy_ c _K|}J¶ c e c NPL i LOJM´J²WerJ_KLONPyJfPR¿NP_
eOIKNPL\eOI*JvL~N¦L3eroL~e i ¥ReOIKJ7*droyJdOeONPJML3oypheOI*J5|}oy_WerNk_ i*i l>Q c |wªS{ydro i _KµtNkeOI*o i e¡l c ªSNP_*{ i LOJoqp³bon_WeOJ

c dOfPo





±©§ c ¥droy_KNP||}dronLrL(L~Jv|±eONPoy_NP_erI*JdrJ{yNPoy_´oqpeOI*J<q dOJvL~on_ c _|}JMLM
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N¦LLONke i c eOJM c e
°»

sÁ LLOo i erIÊNk_WerJd c |±erNkon_¤dOJM{yNPoy_³µtI*JdrJ¿NkedrJM|oydw*L¶eOIKJ






^~^µ c L¥JvL~NP{y_KJM¤ero!¥J}erJM|}eQoqeOI_*J i ¬
eOd c f c _K£|wI c dr{yJMÊ c dOeON¦|}fPJMLµtNerI£IKNk{nI£J
S
|NkJM_K|}R c _KeOoÈl8J c L i drJerI*JNPd¾J_*JMdO{nNkJvL c _K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¥NPL~e c _K|}JvL5H(I i LeOI*J i LOJ
à 
oqp©IKJfPN i l8¬­*droy c _*Jd c N¦L~JvLteOIKJLONk_*{nfkJI*NkeJ
S













drJMLOoyf i erNkon_NPL_*oye¶*J{yd c *JMQJM| c i LOJerI*JNPlm*dro¯yJMJ
S
|}NPJ_K|R c _K«L~ c eON c f*drJM|}N¦LONkon_dOJvL i feNk_ c
 Sß
NP_K|}drJ c L~JNk_EeOIKJ_ i lQJdtoqp
|}on_nerdONPQ i erNk_K{8lmJ c L i dOJMlmJ_WerLM
^`_K¥JJvhSeOIKJÒ ä
×













sto i {yI*fPReµ°oq¬eOIKNkdw*L/oqpSerI*J\ c e ctc _ c fPRWÏMJMNP_¶eOI*N¦LherI*JMLONPLDµ¡JMdOJ©|oyfPfkJv|±erJMµtNerI¶eOI*J
 º »°¼
^~^± Ð£*J}eOJv|±eroydv




^~^± ÐÍ c e c
LOI*o¯µ c
 Wß




Ðvt c _erI*J7zs { c L
l8o¥¥Nkj| c eONPoy_

c _£NP_K|dOJ c LOJM¢Ò ä
×
LOJ c d c eONPoy_³¡QoyeOI oypµtI*N¦|wI NPl8KdOo¯nJEerI*JbJ}²¥JdrNklmJM_ne c f7LOJ_L~NkeONPSNeReOo|wI c dOlmfPJMLrL
I c ¥dOon_*N¦|½>¥Jv| c R¥LM
gNP{ i drJ










 <>©} âE4 2b}

^`_ c *¥NkeONPoy_¾eroeOIKJ c e c |}oyfPfPJM|±erJMmµtNkeOIeOI*J
 º »(¼







LONkl i f c eOJv
 c e c ero¢L~e i ¥R¢eOI*JÈdOJvL~oy_L~J«oqpeOIKJÈ¥JeOJv|±eOond´eOoÊerI*J¤¥JM| c RSLµ¡JÈI*onJ!eOo¢oyQKLOJdryJnÞH(I*J¤L~NPl i f c eONPoy_
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Q*NP_KL c dOo i _K«eOIKJ
LO*I*JdrN¦|}NkeR c ²¥N¦L
oqpeOI*J½ | c _K¥N¦ c eOJy c L3LOI*o¯µt_NP_¾gNk{ i dOJè7kny  JL i l#erI*Jtl c {y_KNe i ¥JML©oqpKerI*JlmoylmJM_ne c
pxoyd c fkf




^`_ c *¥NkeONPoy_eroerI*J8_*Nk_KJlmoylmJM_ne i lL i l¾L/µ°J i LOJeµ°o c *¥NkeONPoy_ c f c dON c Q*fPJMLM¶H(I*JjKdwL~eoyp3eOI*JvL~J8NPL
eOIKJd c eONPomoqp3L~Jv|}oy_ero¾ÏJMdOoyeOIbg*oÑ²S¬  onfpxd c lÍlmonl8JM_WerLûky
áÑþ
KµtI*NP|wIbKdOo¯SN¦¥JML c {yfPoyQ c fD|wI c d c |±erJdrNkÏ c eONPoy_








 Ì Jv| c i L~Jtoyp c _*{ i f c d3lmoylmJ_We i lÉ|oy_KLOJdr c eONPoy_Dy|}on_nerNk_ i*i lÞJMyJ_WewL









c |wI¿oqpeOI*J c Qo¯nJ5JMfkJMyJ_E c drN c Q*fkJvL\µ°J c ªSfkR¿¥N¦L~eONP_*{ i N¦LOI*JMLt½
å
½ÉLONP{y_ c fpxdroylÍ|oy_WeONP_ i*i lÍQ c |wªS{ydro i _h
H(I*J| i l i f c eONPyJ¾o¯µ¡JMdoqp(eOIKJMLOJ¿ c drN c Q*fkJvLN¦LI c dr_*JvLOLOJMÈQSRÈ|oylQ*Nk_KNk_*{erI*Jl NP_ c l i fkeONP c drN c eOJ¿fPNP_*J c d



















Hh*J_*oyeOJMLerI*J(Nk_K i e© c drN c Q*fPJMLM c _KeOI*Jt|oWJ
S


















pxdroylÍoyÃ¬­dOJvL~on_ c _|}J¶ c e c 




































c drJeOIKJ|}o¯ c dON c _K|J¶l c eOdrN²JfPJlmJM_newLNP_beOIKJNP_* i e¶ c drN c Q*fkJvL(pxoyd|}on_nerNk_ i*i l c _K
LONk{n_ c f¯dOJvL~JM|}eONPyJMfkRn c _KeOI*J ¸ H c dOJ\eOI*JtlmJ c _ c f i JvL
oqp*erI*J(Nk_* i e© c drN c Q*fkJvL^`_erI*Jt| c L~J°oqp i _K|}ondOdrJf c erJM





































H(I i LM©eOIKJgN¦L~IKJd¾¥N¦LO|dONPlmNk_ c _We8{nNknJML8{ydrJ c eOJML~eµ°JNP{yIWe8eOoÈeOIKonLOJE c drN c Q*fPJML8µtNkeOI¢f c dO{nJELOJ c d c eONPoy_ c _K




µ°JdrJ°¥JeOJMdOlmNP_*JMpxdroyl#oyÃ¬­dOJvL~on_ c _|}J( c e cc _K8L~NP{y_ c f*

JyJM_WerL c _µ°JdrJ




















¥N¦LO|dONPlmNk_ c _Wet*dOo¯SN¦¥JML(LOJ c d c eONPoy_Eoqp3L~NP{y_ c fpxdOonl |}on_WeONP_ iKi l c eterI*JfPJyJMfhoqp c dro i _K«

´B$ # $°´ $ 3Be ? õVgå1%A(7 8 9 ^ (í.0_Ag
gNk{ i drJP7k

LOI*o¯µL5eOIKJ¿z c fkNkeOÏ¾*fPoqewL¶oqp¡eOI*JmerI*dOJMJ8eOoyoyfPoy{nNkJvL5pxoydoqÃ¬­dOJvL~on_ c _K|J c _K¤Çâ H 

JMyJ_WewL
eOI c e7 c LOL c fPfLOJfPJM|±erNkon_|}drNerJdrN c NP_ c

ÈdrJ{nNkon_´NP_ w x c _K
NPO




























  J|wI*oSonLOJerI*J7eµ°oq¬­ c d~erNP|fkJ|}oylQ*NP_ c erNkon_¿µtNerIerI*J¶fko¯µ°Jd¡Nk_S c drN c _We
ï













eOIKJ5Ðz*a¡H¶ c _K¿zs c dOJL~IKo¯µt_³ c fPoy_*{µtNkeOI´I*NkerL°NP_¿eOIKJ¶H
¼




N¦L\LOI*o¯µt_¾Nk_eOI*J5o i erJdrlmonL~e\dOJM{yNPoy_moqp³J c |wI¾JMyJ_WevnµtNkeOI¾erI*J
ã
|}oSoydw¥NP_ c erJl c *JM¾eOod c *N c fK¥N¦Le c _K|J
pxdroyl9erI*J^a

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Ól8onlmJ_We i l| i ev
H(I*J¶Q c |wªW{ndOo i _Kmpxdroyl |}oy_WerNk_ i*i l JyJM_WerL(N¦L(l8oWLeLOJnJdrJ5_*J c d°eOIKJJM¥{nJML°oqpeOI*Jz c fPNerÏ*fPoqerLM¥µtI*N¦|wI
N¦L c f¦L~o´µtI*JdrJmlmonL~e¶oyp¡erI*JmNk_WerJdrl8Jv¥N c eOJmdrJMLOoy_ c _K|}JvLfkNPJym^`_ c *¥NkeONPoy_DLOJyJMd c fJ²*|}f i L~NPyJ¿Çâ H ¥JM| c R¥L
J_WerJd5eOI*N¦L c _ c fPR¥L~N¦LµtNkeOI«I*NP{yId c erJy5H(IKJMLOJ*dro¥|}JMLrLOJMLtI c nJLONklmNPf c d5ond7N¦¥J_WeON¦| c fDj_ c f
Le c erJ c d~erNP|fkJvL c L
o i dl i |wI¤d c drJdLONk{n_ c f¦L c _K c *J c d c LIKoydrNkÏMoy_We c f3oydnJdOeON¦| c f\Q c _KKLNk_¤erI*Jz c fPNerÏ¿*fPoqevHob*drJnJ_We
















































































































eOI*Jml i oy_KL c dOJ8_*oqedrJ®Jv|±eOJv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Run: 86972 Event: 277
CleoXD

















^`fkf i L~eOd c erNkon_oqpeOIKJWNPdOe i c f³| c fPoydrNPl8JeOJMdM
¼
































































NPL5fkoWLevH(I*JMLOJJMyJM_newL c || i l i f c erJ c e¶fPo¯µ  c f i JML5oqp
NPO
Ł
o i ewL~N¦¥JeOI*JmLONk{n_ c fdOJM{yNPoy_
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¤H(I*J´LONP{y_ c f°¥N¦L~eOdrNkQ i eONPoy_I c LQJMJ_£Lr| c fkJv:eroeOIKJ´L c lmJ c drJ c
c LeOI*J8|}on_nerNk_ i*i l *NPL~eOdrNkQ i eONPoy_³5H(I*J¥oye~erJMfPNk_*JvL5LOI*o¯µ eOIKJ c d c l8JeOdrNkÏ c erNkon_KL i LOJMpxondeOIKJl c ²¥NPl i l












^`_ba"c._bd.a/aPegfih>jbkTl+monqp r sbc+htihsJhnqmoaulNvwayxPhqpzlCm{j|a-dmop}xPs ~ j|a r zp r silfic r c.at r d+c+m{xPsJa"v"moc+_ha-pqc ~ Rcfik>tbmJx r sJsok
fia/sJhv[a-Łzhfbmop r c+hqd+m{x"f r x2>nd.h ~ pzjTffid.hRffid r nqTa-pc r c.mohqptbmJhpzlhdffid.hRc+_baj|aux r khc._ba[hc+_za/d`
mJpZc+_baa-a/pc r sJl+ht}hqt ~ s r c+aul`c+_zmJlysohv`egha/pc ~ d+a-nmJhp^`_za/d.aPffihd.azmcm{lyx/hhpc+hzpzjZ ~ soc+mJtbsoa
x r pzj|m{j r c.a-lmopa r x2_Wa-a-pqcu[>mJnp r s\j|a-x r k>lytbd.h>j ~ xPa r p r qa/d r nah 	x r pzj|m{j r c.a-lt}a-da-a/pcuhvwa/qa/du
c+_za r lCc r fihd.mcfikThc._ba-l+aya/ >c+d r pba-h ~ lxPhfbmJp r c.mohqpzlsJmoa[h ~ c.l+mJj|ayc+_bal+monqp r s}d+a-nmJhpzl-¡cfik>tbm{x r sosJkTc+_ba-d+a r d.a
hpzsokq ¢q£	x r pzj|m{j r c.a-l[tia/dlCmJnp r s\a/qa/pc[mJp r £q¤ ¥ ¦ e§T¨©d+a-nmJhpª^`_za/d.aPffihd.aic._ba r  |mo ~ «somJa-somJ_bh>h|j
bc+c+a/dT¬5l+a/a_ r t|c+a-d ­ ®wv"mosJs)x/hd.d+auxEc+sJkm{j|a/pc.mffikc+_baxPhfbmJp r c.hd.mJx[f r x2nqd+h ~ pzj r ll ~ x2_w¯p°c+_bm{l r p r sJk|lCm{l-
vwa[mJpzx/s ~ jba r sJsx r pzj|m{j r c.a-lwv"mc._Wa-± ~ r s²va-monq_qcu
³³







hÈiegd+aulChqp r pzx/a	j r c r ¬ffisJaPAc2® r pzjÊÉ°º Ë ÌÇRa-a-pqc2lZ¬ffid.monq_qcE®ªmJp r £q¤ ¥ ¦ efi§¨lCmJnp r s`d+a-nmJhpÆt r l.lCmJpbn r sos
l+a/sJa-xEc.mohqp°x/d+moc+a-d+m r aP bxPa-t|c`c+_baÍ r pzj Î a/c+hql-N^`_ba_bhd.mJ¹/hpc r s r pzja-dCc.mJx r sÏsJmopbaul"j|a/ r d.x r c+ac+_za[qaPc.hauj
d.a/nmJhp}lh)c._baª· r sJmc.¹[tzsohc.l-
³Ð
ÑÓÒZYªÔL\OÕ×Ö Ø Y[Ù°M/SÛÚWS ÜÝM/ÞŁOyß-M/ÒZQQ	à á M2L
â









d+a/ffia/d2l[c+hZc._ba¸ r lCc+a-dhwc+_bacfivh°c+d r x2|l-v"_bm{x2_
cfik>tbm{x r sJsJk_ r lTha/pc ~  r fihaÇZ[a-Ł å a-x r ~ l+aæ¨çæ è tbd.hm{j|aulŁsJmomoc+aujél+a/t r d r c+mJhpÆhytbmJhpzl r pzj
 r hqpzl r cŁc+_baulCahqTa-pc r \vwa¸ r a ~ lCa¸h`c+_ba°æq¨çæ è mopbffihd. r c+mJhpÅffihdŁc+_ba
Á Â
mJpäc+_basomJa-somJ_bh>h|jÅbc-
d r c+_za/dªc._ r pÝmotihql+mopbn r c+mJn_clCa-soauxEc+mJhpÝd+au± ~ mod.a/a/pcu^`_ba	hc+_ba-dŁmJpbt ~ c r d.m r fbsJa-lc.h¿c+_zac+_zd+a-aPegf}h|j|k
mJpzxPs ~ l+moqazc.l r d.a ¥ ¦ w§T¨¸wê r pzjëxPhl|ì ¦ wv"_ba/d.aì ¦ m{lTc+_ba r pznsJafiaPcfivwa/a-pÝc._baZízmJn_cj|mod.a-xPc+mJhpéh
c+_zaWd+auxPhp}lfic.d ~ xPc+aujÝ r pzjÝc+_za î e r  |m{l/Ýï r x2_éh[c+_baulCaZ r d.m r fbsJa-lTmJl¸jbmJl.x ~ l.l+a-jémopð>a-xPc+mJhp ­  ñ  ò aZzc









t r dCc.mJx/soaT_>ktihc._ba-l+a-l r d.alfic r c+m{lCc+m{x r sJsJkZl+a/t r d r c+aujWf>kWc+_za/mJdæ¨çæ è r p}j¿f>k§T¨¸²a r x2_hv"_bmJx2_Åtbd.h>mJj|aul
j|m{l+x/d+mJmop r c+mJhp r c"c+_baqõ
Ð
¤sJa/qa/sÏffihqd[ ö ï`÷ø¯C¯ r pzjc+_ba ñ õ ¢q¤sJa/qa/s²ffihqd[ ö ï`÷ø¯+¯E }´bhqd"c+_zaª· r somoc+¹ªtzsohc
bc2l/bvwa r s{lChmJpzxPs ~ j|ac._bacfivwhT· r sJmc.¹tbsJhc r d.m r fbsJa-l r l`mJpbt ~ c2l/
¯pc._ba r  >mJ ~ somJa-somJ_bh>h|jbc.l-vwa r sosJhvÅffihd)c+_bd.a/acfik>t}aulh}xPhqpqc.d+mJf ~ c.mohqpzl-¶lCmJnp r sqùj|aux r k|l/Gnqa/pba-d+m{x
É"º Ë f r x2nqd+h ~ pzj² r pzj¸x/hpc+mJp ~b~ Óf r x2nqd+h ~ pzj²µ^`_batbd.hf r fbmJsomocfikffihd r pa/qa/pcc.hªf}a[xPhqpzlCm{lCc+a/pc'v"moc+_ r
nmJa-p¸xPhtihpba-pc'mJlNc+_batbd+h|j ~ xEchÏc._batbd.hf r fbmJsomocfikj|m{lCc+d.mof ~ c+mJhp ~ pzxPc+mJhp¿¬ú'·[´\® r s ~ a-lffihda r x2_hÏc+_za
mJpbt ~ cª r d.m r fbsJa-l¬ffipza/nsJa-xPc+mJpbnWxPhqd+d.a/s r c.mohqpzl.®P^`_basJmoqa/sJmo_zhh|jffihda r x2_Åa/a-pc[m{lc+_zal ~ htzd+hqf r fbmJsJmc.moaul



























r d.ac+_za[tia/d`a-a/pc`ú'·[´ä r s ~ a-l- r pzj¸c._ba


r d+ayc+_baffid+a-at r d r aPc.a/d2lhtbc+mJTmJ¹/aujf>kc+_zazc r pzj
xPhqpzlCc+d r mJpba-jc+hªl ~  c+h ~ pbmcfikq>mop}xPa"c._bayú'·[´\l r d+a"pbhqd+ r somJ¹/aujªc.h ~ pbmoc'mJpqc.a/nqd r sbha-d\c+_ba"zcj|h r mopqc+_za


x r pªfia'mJpqc.a/d.tbd.aPc+auj r l)xPhtihpba-pcffid r xEc.mohqpzl-^`_ba't r d r aPc.a/d2l²h|c._baæ¨çæ è ú·´\l r d.aa r l ~ d.a-jffid.h
Íº ¼
ÂNÃÄ
j|a-x r k|lNmopj r c r N´bhqd r sJszhc+_ba-d' r d.m r fbsJa-l-c._bal+monqp r s r pzjÉwº Ë ú'·[´µl r d.ayj|a/c+a-d+mJpba-jTffid.h
_bmJn_|elCc r c.mJlCc+m{x/lÌ¿hpc+a r d+sJhWl r Ttzsoaul/ r pzjÅc._baxPhqpqc.mop ~b~ ú'·[´\l r d+a¸j|a/c+a/d.mopza-jÇffid+hq hÈ}egd+aulChqp r p}xPa
j r c r 
Ö)( * ÑÓQŁÕNÕ+yß/Y&,.-PQTXZ]0/ S QX21 3 YÕ4-PYªUWß5+y]
â









m{lªx r sJx ~ s r c+auj r l+l ~ mJpbnZc+_ba	mopbt ~ cŁ r d.m r fbsJa-l r d+amJpzj|a/tia/p}j|a/pcT± ~ r pc+moc+mJa-l-hvwa/qa/dumocŁmJlŁ>pbhv"pÅc+_ r c
c+_zaj|a/c+a-xPc+hqdªd+aulChqs ~ c+mJhp r d.moaulf>kéu¢98;: ñ ¢98 r x/x/hd2j|mopznZc+hWc._ba	ha-pqc r h`c._bazp r slCc r c+at r d+c+m{xPsJa-l-
³=<
^`_ba ¥ ¦ér pzj	§T¨d.a-l+hs ~ c.mohqpzlNffihqdl+monqp r s r d.avhqd.l+a"ffihqdl+kaPc.d+m{xyjba-x r k|lc+_ r p¸ffihd r l+kaPc.d+m{x"hqpba-l-
â
l+ r sosJa/d\ r d.m r c+mJhpmopTc._ba`d+aulChqs ~ c.mohqpŁm{lNx r ~ lCaujŁf>kc._ba"soa-a-s|hix/hfbmop r c+hqd+m{xf r x2>nd.h ~ p}j²v"_bm{x2_mJpzxPd.a r lCaul
v"moc+_jba-xPd.a r lCmJpbnªt r d+c+m{xPsJaha/pc ~ ô¬ffia-l+tia-xPm r sJsJkffihqd
Ã
¾ l.®PNê r sJl+hŁj|a-t}a-pzjblwhpc+_ba[>mopba- r c+m{x/lh²c._ba
x r pzj|m{j r c.af}aux r ~ lCamoc"c r qa-l r nsJhf r s²a/qa/pclC_ r tia[t r d r aPc.a/d r l`hqpbah\mc2l"mopzt ~ c.l-
^`_baTmot r xEch`xPhqd+d.a/s r c.mohqpzl r Thqpbnc._bamopzt ~ cª r d.m r fbsJa-lmJld.a-j ~ xPa-jf>k¿j|aPc.a/d.TmJpbmJpbn°c+_ba ¥ ¦ )§T¨¸
ê° r pzjäxPhqlbì ¦ ú'·[´µl r l r  ~ p}xEc+mJhphc._baa-a/pcªsJh|x r c.mohqpämopÅc+_za	· r somoc+¹	tbsohc-)ffihdcfivwa/sJa¸x/h r d2l+aTfzmopzl









l+_bhv"p mJp ´µmon ~ d.a-l ­ 
<
: ­ ou¢bR^`_ba ~ l+aÅhªc._ba-l+aÇ· r sJmc.¹Pej|a/tia/p}j|a/pc¿ú'·[´\ld.a-l ~ soc.lmopùlC_zmAc2lmJp l+mJnp r s
k>moa-sJjÇh r tbtzd+hG |mJ r c+a-sokä ­ 8 xPhqTt r d.a-jWc.h°c+_ba¸· r sJmc.¹Pegmopzjba/tia/pzj|a-pcbc.l-T^`_zaTa/ÈiauxEch r p>kWd.a/ r mJpbmJpbn




Ö)( C D ÒZÕ+E+GFIHãQà2JLKX2Mß/ÚZ].-ONP+ á -Q,\]









l+m  xPhqt}hqpba/pc.l-"tbmJhp r pzjð r hqp _>k>t}hc+_baulCaul¸ffihd
ÁiÂ
ffihda r x2_ hc+_za¿ffihsJsJhv"mopbn}¶lCmJnp r sx/hpc+mJp ~b~ 
f r x2nqd+h ~ pzj² r pzjÇf r x2>nqd+h ~ pzjWffid.h ÉTº Ë j|aux r k|l-^`_bal r aú'·[´ t r d r Ta/c+a-d.l r d.a ~ l+a-jÇffihd ö ïw÷
¯C¯ r pzjÝ¯C¯E  a/ bxPa/tbcŁffihd¸l+monqp r s"§T¨ r pzjc._ba°æ¨çæ è  r d.m r fbsoaulŁfia-x r ~ l+a°f}hc+_Ýhc+_za-l+a_ r qamJTtzd+hqa-j
d.a-l+hs ~ c+mJhp°mop¿ ö ï`÷ø¯+¯E 
´µmon ~ d.a ­ ol+_bhvl r l+x2_za/ r c.mJxc r fbsJahNú'·[´Ýl+_ r tia-l-|hmocCc+mJpbnc._ba r d.m r fbsoaul r pzj°xPhqt}hqpba/pc.l"c+_ r c
j|aul+x/d+mJf}a¼Zç
Ã
l+a/t r d r c+mJhpÅ¬ffia/ |x/a/t|c§T¨Ł®P
â
l"jba-l.xPd.mofia-jf}a-sohvbc+_baªæ¨çæ è ú'·[´\l r d.alCmJtbsok	fbm ~ d.x r c+auj
 r ~ l+l+m r pzl- r pzjc+_ba-mod"t r d r aPc.d+mJ¹ r c+mJhpzl`j|hpbhc r d+k	v"mc._cfik>tiahNxPhtihpba-pc-
´µmJn ~ d.a ­ J¶Nú'·[´Æl+_ r tia-l"ffihd`c+_zd+a-aPegf}h|j|kmJpzx/s ~ l+mJa[bc.l-
^`_ba"xPhqŁfbmJp r c+hd.m{x'f r x2>nd.h ~ pzjªmoplCmJnp r sbj|aux r k|l\xPd.a r c.a-lµsJhpbnc r mos{l\mopTc._ba ¥
¦
r pzjT§T¨ùj|m{lfic.d+mJf ~ c.mohqpzl/
³=R
v"_bm{x2_ r d+a°>mJl+mJfbsoaZmJpë´µmJn ~ d.a°z
Ð
ÊÌWh|j|a/sJmopznc._ba-l+a°c r mJs{lmopéc+_ba¿ú·´\lmJpc+d.h>j ~ xPaul r fbm r lc._ r c r sJsJhvl
f r x2nqd+h ~ pzjbl"c+h°f}aTmJjba/pc+moza-j r l[lCmJnp r s ¶`c+_babc r l.l ~ aul"c+_za-l+aŁcfivwh	 r d.m r fbsJa-lc+h°f}a ~ pzx/hd.d+a-s r c+a-jzf ~ c
mJp°d.a r somocfik>c._bac r mos{l`mJpc._bacfivwh r d+m r fbsJa-l"x/hmJpzxPm{j|aq¡|a/a-pc.l`mJpc._ba ¥
¦
c r mJsj|h¸pzhc"t}a r mop¿§T¨ r pzj>mJx/a
a-d.l r ^)h r qhm{jZj|a-l.xPd.mofzmopbnc+_baulCaŁcfivh r d+m r fbsJa-lyf>k r cfivhegj|mJa/pzl+mJhp r sú'·[´w}vwaªc.d ~ p}x r c.ac+_zaªc r mos{lh
c+_za-l+ayj|m{lfic.d+mJf ~ c.mohqpzl/ r p}j²c.hªa r l ~ d.a`c+_zal+monqp r szú·´\l-c._bajbh r mJpmJl'd+aulfic.d+m{xEc.a-jTc+h r £¤°d.a/nmJhp r d+h ~ pzj
c+_za ¥ ¦ r pzjÇ§T¨ãt}a r |l/^`_ ~ l-ic+_ba¸xPhqŁfbmJp r c+hd.m{xf r x2>nqd+h ~ pzj°ffid.h«lCmJnp r sµa/a-pc.lmJl[pbhcx/s r l+l+m}a-j r l





 r >mJpbnZnmJa-p r nqa/pba-d r sj|a-l.xPd.mJt|c+mJhpähwc+_za	ú'·[´\l r p}jÇ_zhv c._ba/k r d.a¸j|aPc.a/d.TmJpbauj²\vaj|m{l.x ~ l.lc+_za
pbhc r fzsoa[ffia r c ~ d.a-l`hµa r x2_°h)c+_bamJpbt ~ c r d+m r fbsJa-l`mJp°c ~ d.p
U V W V X Y Z [ \^] _ `badcfehg [ i7adZkj l [ cTc
^`_ba¸t r d r aPc+d.mJ¹ r c.mohqpzl[hwc+_ba ¥ ¦ ú·´\lffihqdªlCmJnp r s r pzjäx/hpc+mJp ~b~  vwa/d.anmJa-pÇmJpÝ>a-xPc+mJhpäz ñ J
â
sos
l+monqp r s²h|j|a-l`mJp r nmJa/pc+hqt}hqsohqnkl+_ r d.a r xPhhp ¥ ¦
ú'·[´
´bhqdna/pza/d.mJx¸ÉŁº Ë j|a-x r k|l/Ïc._ba ¥
¦
j|m{lCc+d.mof ~ c+mJhpxPhqpzlCm{lCc.lh r xPhfbmJp r c.mohqph r p
â
d.n ~ l[ ~ pzxEc.mohqp
r p}j r  r ~ l+l+m r p°t}a r  r c`c+_baŁÓ r l+l- r l`mJsos ~ lCc+d r c.a-j°mopW´µmJn ~ d.a ­ J^`_batia r mJlyx r ~ lCauj	f>kx r pzjbmJj r c+aul




m ñ õ ñ [a-Ł r l[l+_bhv"pÇmopä´µmon ~ d+a ­  ñ ^`_ba¸ÌÇønqa/pba-d r c+hd+e
sJa/a-smJp|ffihd. r c+mJhpëffihqda/qa/pc.l¸mJpÊc+_zmJl	d+a-nmJhpÊd+a-a r s{lTc+_ r c r fih ~ c
Ð




















r p}j r tbmJhpÅhdpba ~ c+d.mopzh°m{lsJhqlCc-^`_ba¸d.a/ r mJpbmJpbn°x r pzjbmJj r c+aulmopÇc+_bm{ld.a/nqmohqp r d.aTd r pzj|hôx/hfbmop r c+mJhp}l
f ~ c r sov r k|lwmop°c+_zatbd+aulCa-pzxPa[h r  º»Í2yzu7{
ÁiÂ
j|a-x r k
¯p°hd2j|a/dwc+hmJpzxPhqd+tihd r c.ayh ~ d`pzhv"soauj|na[h)c+_bm{lxPhqd+d.a/s r c.mohqpmJpqc.hTc+_ba[bcu|c+_bat r d r aPc+d.mJ¹ r c.mohqp	hc+_za
¥ ¦ ú·´ðm{l r sJsohvwa-j°c.h r d+kWv"moc+_ä§¨Ł´bhqd§T¨ m|n q¢ÌWa/ic+_ba¸ú'·[´Êm{ld.a/tzd+aulCa-pqc.a-jWf>k r p
â
d.n ~ l
 ~ pzxPc+mJhpÆtzs ~ l r  r ~ l.lCm r ptia r iÇ´bhd§T¨ }~n q¢WÌWa-Łµc+_za° r ~ l+l+m r pmJlŁd+a-ha-j r pzjäc+_zaú'·[´ùmJl
d.a/pbhqd+ r sJmJ¹/a-j¿c+h ~ pbmoc r d.a r ^`_baa r l ~ d.a/a-pqch'c+_zaú·´\lmJpäfbmop}l r xPd.hql.lyc+_ba· r sJmc.¹tbsohc r x/x/h ~ pc2l
ffihd`c._baªj|a-t}a-pzj|a/p}xPahµc+_zat}a r 	l+mo¹-ahp ¥
?A@

U V W V W  
^`_ba§T¨ ú·´\lffihdwc+_zal+mJnp r six/ht}hqpba/pc2l r d+at r d r a/c+d.mo¹-a-j¸f>k¸fbmo ~ d2x r c.a-j° r ~ l.lCm r p}l/N´bhqd'c._ba¼vu
ÃÂ









h|j|aul r d.awc r qa/pc+hfia"mJjba/pc+m{x r s|c+h[c+_zhql+a
ffihd`¼vu
ÃÂ
|a/ |x/a/t|c`lC_zmAc.a-jfk n  ­ õ ñ ÌWa/b^`_ba ö ïw÷ ¯+¯E j|a/c+a-xPc+hqdfia/pba/bc.lffid.h r pmotbd.ha-a/pcmJp
c+d r x2>mJpbnTd+aulChqs ~ c.mohqpha-dy ö ïw÷ø¯C¯E|d.a-l ~ sc.mopznTmJpW§¨ d.a-l+hs ~ c+mJhpzlc._ r cj|moÈia-df>k r fih ~ c ñ £98	N^`_ba/d.aPffihqd+aq
c+_za`l+mJnp r s>ú·´\lµffihqd)c._baj|moÈia-d+a-pcNj r c r lCa/c.l ~ l+a'c._baxPhqd+d.a-l+tihpzj|mJpbn§¨ v"m{j>c+_zl- r l)a r l ~ d+aujffid.h l+mJnp r s
ÌÇb^`_ba r d.m r c+mJhph)c+_baª§T¨Rv"mJj>c._zl r hqpbnŁc._balCmJnp r sÏh>jba-l`mJp r nmJa-pc.htihsJhnk¸m{l`pba-nsJmonqmofbsJa r pzj












¥ ¦ efi§T¨ãl+monqp r s)d+a-nmJhpÆ¬ffisJaPAcE®E





mÊñ õ ñ [a/¬ffid.mJn_c2®P





^`_ba°xPhpc.mop ~b~  §T¨j|mJlCc+d.mJf ~ c+mJhpémJlTj|aul+x/d+mJf}aujÆf>k r zd2lCcCeghd2j|a/dt}hqsok>pbhqTm r s  r p}jäc+_ r cffihqdÉZº Ë
j|aux r k|lŁf>k r l+a-x/hpzj|e hqd.j|a-dŁtihsJk>pbhm r s Å¯péf}hc+_ëx r l+a-l-\c+_za°l r aú·´\l r d.a ~ l+a-jÆffihd ö ï`÷©¯C¯ r pzj
 ö ï`÷ø¯+¯E 
U V W V   ic Ł Zg  ic9gIi7\|i7a [ ae
â
sJs}l+mJnp r s r pzj¸É"º Ë xPhqt}hqpba/pc.lmop r nqmoqa/pTc+hqt}hqsohqnkŁl+_ r d.a`c+_zal r Ta"êRú'·[´wv"_bm{x2_mJl't r d r aPc.a/d.mo¹-a-j
f>k r fbm ~ d.x r c+aujÅ r ~ l.lCm r p´bhdc._ba¸xPhqpqc.mop ~b~ ôê«ú'·[´)x r d.aŁm{l[c r a-pmJpÅj|aul+x/d+mJfbmJpbnc+_bac r mJsJl[hpÇc+_za
sJhvùl+mJjba`¯gNc+_baxPhpc.mop ~b~  sJmoqa/sJmo_bh>h|jbl r cysJhv  r s ~ aulhNê r d.a ~ pzj|a-d+aulfic.mo r c.a-j²zc+_ba-pWc+_zaŁlCmJnpzm}x r pzx/a
h r pÊaP bx/a-l.lmJpëc+_bm{l¸d.a/nqmohqpéx r péfia r d+c+mo}x/m r sosJkÆa/pz_ r pzx/a-j²ð^`_ba° ~ p}xEc+mJhp r s"ffihqd+»ffihqdc+_ba¿x/hpc+mJp ~b~ 
ú'·[´m{l`x2_bhql+a/p	c+hf}a[c._bal ~  h r  r ~ l.l+m r p r fbmo ~ d2x r c+a-jZ r ~ l+l+m r p r pzj rå d.a/mocCe ò monqpba/du>f r l+a-j	hp r





ïN  r Ttzsoaul)hil+monqp r s r p}jx/hpc+mJp ~b~  ú·´\l r sJhpznyv"moc+_Tc+_ba-mod\t r d r aPc+d.mJ¹ r c.mohqpzl r d.awl+_bhv"pŁmJp´)mJn ~ d+awzJ ñ 
U V W Vfi   i  Ł e  i7gZkei`ba
ò a	j|aP}pbaì ¦ c+hf}a¸c._ba r pbnsJa¸fiaPcfivwa/a/päc._ba¸ízmJn_cjbmod.a-xPc+mJhpäh`c+_zad+auxPhqpzlfic.d ~ xEc+aujä r pzjÅc._ba î e r  |mJl-
â
pzn ~ s r dhqTa-pc ~  xPhqpzlCa-d+ r c+mJhp°d+aul ~ soc.lmop¿j|moÈÏa/d.a/pcyj|m{lfic.d+mJf ~ c.mohqpzl"ffihqdyxPhl|ì
¦
mop¿ r p}j°x/hpc+mJp ~b~ 
j|aux r k|l/>mJpzxPaTãa-l+hp}l"ffid.hT¬ffiT®j|aux r k|l r d+atbd.h>j ~ xPaujWmop r [egv r qav"mc._  
ó
}c+_za/kZ_ r a r
tbd.aPffia-d+d.a-jí}monq_qcNj|mJd+auxEc.mohqpGaP |_bmJfbmc.mopzn r  n x/hql>²ì
¦
j|a/tia/p}j|a/pzx/a÷pªc._bahc+_ba-d)_ r pzj²c+_baízmJn_c\jbmod.a-xPc+mJhp
hNm{lCd.a-x/hpzlCc+d ~ xEc.a-j°x r pzj|m{j r c.a-lymJl"d r p}j|hZzl+h	x r pzj|m{j r c.a-l`ffid.h xPhqpqc.mop ~b~  r d+aí r cmop¿x/hql|ì
¦
w^`_za
j|m{lfic.d+mJf ~ c.mohqp¿ffihqdÉº Ë j|a-x r k>lymJl r Tmo >c ~ d.aThNc+_zhql+aŁffihqd[l+monqp r s r p}j¿xPhqpqc.mop ~b~ ôx r p}j|mJj r c+aul/ r ll+_bhv"p
Ð
mJpZ´µmJn ~ d.a ­  £b




ÌÇ a-a/pc2l	¬ffisJaPAcE®E'Éº Ë ÌÇ
a/qa/pc.l¬xPa-pqc.a/dE®E r pzjZxPhpc.mop ~b~ ãa/a-pc.l¬ffid.mJn_c2®wmJp°c+_baª¼¾
À}Á}ÂNÃÄ
c.htihsJhnqk
U V W V U    ¡ A¢






 r d+aŁc+_bal r aªffihqd[l+monqp r s Éº Ë
j|aux r k|l/ r pzj¸x/hpc+mJp ~b~ ÓxPhqTtihpza/pc.l-µyhva-a-d-c._bamJtbd+hqa-j¼°ç
Ã
lCa-t r d r c.mohqpTmJpc+_za ö ï`÷ð¯+¯E ùj r c r
¬ ñ õ ¢q¤®ha-d ö ï`÷ ¯+¯¬fiõ
Ð
¤®d+auj ~ xPaulc+_zaxPd.hql.lCffia/a-jÅfiaPcfivwa/a-päc+_bat r d+c+m{xPsJa_>ktihc._ba-l+a-l-Z´ ~ d+c+_ba-d+hqd+aq
c+_za[l+_ r tia-l r d+a[l ~ Sx/moa-pqc.sokjbmÈÏa/d.a/pc`f}a/cfiva-a/pZ ö ïw÷ ¯+¯ r pzj	¯C¯E ùc+hTv r d+d r pcNc+_za ~ lCa[h)l+a/t r d r c+aú'·[´µl













r d.a	h|j|a-soauj r lŁfbmo ~ d2x r c+a-jë r ~ l.l+m r pzl/ r pzjÆc+_ba-modt r d r Ta/c+a-d.l r d.aj|a/c+a/d.mopza-jëlCa-t r d r c.a/sJkffihqd ö ïw÷
¯C¯ r pzjW¯+¯E  r lyvwa/sJs r lffihqdtihql+moc+mJa r pzj¿pza/n r c+mJaŁx2_ r d.na-l- ~ lCmJpbnZx2_ r d.naujWj r ~ nq_c+a/d2lh'Í¦uPec r nqna-jWÍ¾
j|aux r k|lwv"mc._°hqTa-pc r f}a/cfiva-a/p ñ  £ r pzj ñ 
R
[a/Ł}^`_bad+aul ~ soc.l`h)c._ba-l+aa r l ~ d.a/a/pc2l r d.ad.a/tbd.h|j ~ x/a-j
mJpZ^ r fzsoa ­ J
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^ r fzsoa ­ oq¶\ú r d r aPc+a-d.lh)c+_bafzm ~ d2x r c+auj>e r ~ l.lCm r pZæq¨Tçæ è ú'·[´µlwffihqd ö ï`÷ø¯C¯ r p}jZ ö ïw÷ø¯+¯E 
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j|m{lfic.d+mJf ~ c.mohqpÅh`c+_ba_zmonq_|e hqTa-pc ~ 
Á}Â
m{lŁxPa-pc+a/d.a-jÇ_ r sffiv r kfiaPcfivwa/a-pÇc._batbmJhp r pzj
 r hqpW_k>tihc._ba-l+a-lª¬lCa-aŁ´µmon ~ d.a-l ­   r pzj ­  ­ ®P^`_bm{lfbd.h r j|a/pbmJpbn¸h\fihc._¿j|m{lfic.d+mJf ~ c.mohqpzlym{lyx/hd.d+a-s r c+auj r pzj





j|hq r mophqpba[hc._bac+d r x2|l'hAc+a-p_ r lwThqa/pc ~  r d+h ~ pzj ñ 
³
[a/ r pzjc+_bahc+_ba-dwfiaPcfivwa/a-p¢z ­r pzj ­











[a/ŁT³ r hqpzl r pzj¸tbmJhpzl r d.amJpzj|m{lfic.mopbn ~ m{lC_ r fbsJa
f>kZc+_ba-modæ¨çæ è r d.h ~ pzjÆT[a/²lCh	c+_ba¸£¤äd.a-± ~ mJd.a/a/pchqp¿c._baTl+sJhva-dc+d r x2 r x/xPa-t|c.lfihc+_Ç r hp}l r pzj
tbmJhpzl- ò _ba-pWc+_zal+sohvwa/d"c.d r x2m{lm{lCm{j|a-pqc.m}a-j²ic+_zaª r lCc+a-dhqpbaªm{l r lvwa/sJs^`_baªcfivwh¸mJl+mJjba/pc+mo}x r c+mJhpzl






jbmJlCc+d.mof ~ c+mJhpÅlC_bmoAc+auj¿ffid.h ¹-a/d.hz^`_bmJl










¾Ïf}aux r ~ lCamc[mJl
mJTtihql.l+mofbsJac+hm{lCm{j|a/pc.mffik r ´ µ·¶ ¸¹ ºbj|a-x r k¸mop°c+_zaªl r Tav r k





x/hd.d+a-s r c+mJhpämJpc+_ba	bcCc.a/dTd+aul ~ sc.a-jmJpÆs r d.na¸tihql+mc.moqa
fbm r l+a-lffihdc+_ba)d xPhtihpba-pcmJp± ~ a-lCc+mJhp^`_baTaPÈÏa-xPcm{l r >mopWc.h	mJpzxPs ~ j|mJpbn	c+_baxPhqŁfbmJp r c.hd.mJxc r mJs{lymJp
c+_za ¥ ¦r p}jª§¨ ú'·[´µl-¡c._ba-l+afbd.h r j|a/pbaujú'·[´\l r sJsJhvÅf r x2>nd.h ~ p}ja-a-pqc2l²c.hf}awxPs r l.lCmozauj r ll+mJnp r shd.a

























p>kd.a-l+mJj ~ r sÏfbm r l`mJp
c+_za'ffihqd+øhixPd.hql.lfiffia-a-jfiaPcfivwa/a-pŁxPhqTtihpza/pc.lµm{la r l ~ d+auj ~ l+mopbnyc+_bac+aux2_bpbm{± ~ awjba-l.xPd.mofia-jŁmop>a-xPc+mJhp ­  ñ 
<

































U V W V »  ieTeTZkg ¯ Zg¼Q`4gI\ [ a²Z
ò aª_ r aqa/d.m}a-jc+_ r cyh ~ dy r  |mJ ~ ©somJa-somJ_bh>h|j°bcCc.a/dytzd+h>m{j|a-l r p ~ p>fbm r lCauj r pzjZaS¸x/moa-pcya-lCc+mJ r c+aŁh
c+_za¸ffid r xEc.mohqpÅhlCmJnp r sNa/qa/pc.lmJp r nmJa-pl r Ttzsoaq^`_bm{lŁlCc ~ jbkÇv r ltia/d+ffihd.a-jäf>knqa/pba-d r c+mJpbnZd r pzj|h
a/qa/pc.l r x/x/hd2j|mJpbnc.hc+_zaWTa r l ~ d.a-jÊú'·[´\lffihda r x2_Ê r d.m r fbsJaä¬5_ba/d.a r Ac+a-dd+a/ffia/d.d+aujÆc.h r l¾½fic+hkh¿ÅÌWhpc.a
 r d.sJh®E\^`_ba-pc+_bm{l`l r Ttzsoav r l'bc+c+a-j r l'hpbavh ~ sJj r d.a r sij r c r l r tbsJa ò affihd. r pa-pzl+a/Łfzsoahl ~ x2_
aP |tia/d.moa-pqc2l/qv"_ba/d.awc+_bayp ~ Łfia/dhinqa/pba-d r c+a-jTl+monqp r sba-a-pqc2l\mJl r sJsohvwa-jŁc+h ~ p}j|a/d.nhú\hm{l.lChqpªí ~ xPc ~ r c+mJhpzl
r d.h ~ pzj r nmJa-péa r pð^`_baZtia/d+ffihd. r pzxPaZhyc+_zaZbcCc.a/d¸m{la/ r s ~ r c.a-jëf>kÝl ~ f|c+d r xPc+mJpbnÇc+_baWp ~ f}a-d¸h
l+monqp r s)a/a-pc.l"ffid.h c._bapzhmop r s r s ~ a r pzjWc+_ba-pÇj|mJ>mJj|mJpbnfkc+_zak>mJa/s{j ~ pzx/a/d+c r mJpcfikinmJ>mopbn r zn ~ d+aŁh
a/d.mc>pbhv"p r lwc+_baªt ~ sos '´zhd r p ~ pfzm r lCauj	aS¸x/moa-pcya-lCc+mJ r c+hqd->c._bat ~ sJs)jbmJlCc+d.mof ~ c+mJhpWl+_bh ~ s{j°f}a r ~ pbmc
 r ~ l+l+m r pÇx/a/pc+a-d+auj r c¹/a-d+h}ª´µmon ~ d+a ­ 
³
lC_bhvlyc+_zaTd.a-l ~ soc.l[hwna-pba/d r c.mopbn r pÇa/pzl+a/fbsoaThaP |t}a-d+mJa/pc.l







hqp|egd+aulChqp r pzx/a`bc- ò ahqf|c r moplCmJmos r dwd+aul ~ sc2l'mJp	hc+_ba-d
a/p}lCa-ŁfbsJa-lThaP |t}a-d+mJa/pc.lx/hpc r mopbmJpbnäj|moÈia-d+a-pqcl+monqp r s`xPhqt}hqpba/pc.l r pzjÝj|moÈÏa/d.a/pc¸d r c+mJhqlh[l+mJnp r s'c.h
f r x2nqd+h ~ pzj	a/a-pc.l-
U V W V À Á ÂoÃiZka²Ä l Z [ cT­Eg©Zk\Zkae
´bhqdŁa r x2_äh>jba	v"_ba-d+avwahqfzlCa-d+qapbhk>mJa/s{j²ÅµÆ Ç ÆJNc._ba¸c._bd+a-aÈ¼¿¼
Ã
Th|j|aul/\vwaa r l ~ d.a¸c._bal+a/sJa-xPc+mJhp














W^`_ba¸zca5Sx/moa-pzxPkÅmJlŁa r l ~ d.a-jÇffid.h r lCmJpbnqsoabcTh r sJsc._ba r  r mJs r fbsJaÌÇffihda r x2_ð¬5pbhp|e
®d.a-l+hp r pch|j|a	v"moc+_éc+_zahÈ}egd+aulChqp r p}xPaj r c r  ò a	c._ba/p ~ l+ac._basJhvwa-lCcTxPhqŁfbmJpbaujÆa5Sx/moa-pzxPk r hqpbn
















´µmon ~ d.a ­ 
³
¶ ~ f}a-d"hµl+mJnp r s²a/a-pc.lwd+a/c ~ d.pbauj	f>k¸c._babcCc.a/dª¬5soa/Ac2® r pzj	moc.l`t ~ sos)j|mJlCc+d.mJf ~ c+mJhpä¬ffid.mJn_c2®ffihqd
c+hkÌWhpc+aŁ r d+sJhzN^`_ba r a-d r nap ~ Łfia/dh)na-pba/d r c.a-j°lCmJnp r sÏa/qa/pc.l`m{l
³
¢z






k>mJa/s{jbl r d+am{j|a/pc+m{x r sosJk	¹-a/d.hzbl+h
pbh¸xPd.hql.lCffia/a-jh|x/x ~ d.lwmJpZtbd r xEc.mJx/a
ò aa-Ttzsohk r j|mÈÏa/d.a/pctbd.h>x/a-j ~ d+a	ffihdTTh|j|aulTv"mc._Ýpbhqp|e ¹-a/d.h¿k>moa-sJjzl/EµÆ Ç ÆJc+_bac+_bd.a/aZ¼
Ã²Ã
Th|j|aul/
å hc._c+_ba°lCa-soauxEc.mohqp r pzjbcaS¸x/moa-pzxPmJa-lŁffihdŁc+_baulCa	c+_bd.a/a/e fih|j|kÅzp r swlCc r c+a-l r d.kÇv"moc+_Æc+_ba°ha/pc r h
c+_zayzp r sÏlfic r c+at r d+c+m{xPsJa-l-¡>sohvÊha-pqc ~  t r dCc.mJx/soaul'a/ >tia/d.mJa/pzx/ayd.a-j ~ x/a-jjbaPc+auxEc.mohqpa5SxPmJa/p}xPk r p}j¸_bmJn_ba-d
xPhqŁfbmJp r c+hd.m{x	f r x2>nd.h ~ pzjÝ^`_baWlCmJ¹/aZhyc+_za° r d+m r c.mohqpéx r péfia r lTs r d.na r l r  r xEc.hdhzaZmJpéa-mc._ba/d
j|mJd+auxEc.mohqp ò a[d+auj ~ x/ayc._bah|j|a-sÏjba/tia/pzj|a-pzxPa[h)h ~ dwfbd r pzx2_bmJpbnŁffid r xEc+mJhp}l'f>ka r l ~ d.mopznªc+_zaaS¸x/moa-pzxPmJa-l
mJpfbmJpzl r x/d+hl+l'c+_za· r sJmoc+¹tbsJhc-N^`_baulCa[a5Sx/moa-pzxPk_zmJlCc+hqnd r ¸l r d+alCh>hc._ba-j r x-xPhd2j|mJpbnªc.hŁc._ba r sJnhqd+moc+_b
j|aul+x/d+mJf}auj	mJp¿>a-xPc+mJhp ­  £bJ r pzj r x/hd.d+auxEc.mohqp	m{l r tbtbsJmJa-jc+ha r x2_a-pc+d.kmop°c._babc-
>mJpzxPaE²ÊÌÇa-a-pqc2l ~ pbmoffihd.sokŁt}hqt ~ s r c+ac+_ba r  r mJs r fbsJa`tb_ r l+a"lCt r xPa r cna/pza/d r c+hqd\soa-a/s vwawc r a`c+_za
· r sJmc.¹tbsJhchlCmJ ~ s r c+a-jÌd a/a-pc.la/pc+a-d+mJpbnc+_babcc+hf}aTc+_zap ~ a/d r c.hd[hc._balCa-soauxEc+mJhpÇa5SxPmJa/p}xPk
^`_baZj|a/pzhmop r c+hqdm{lŁc+_ba°mopc.a/nd r swhtb_ r l+al+t r xPa	mJpÝa r x2_Ý· r sJmoc+¹°tbsohcTfzmopwl+x r sJa-jäc.h¿c._baZp ~ Łfia/dTh
na-pba/d r c.a-jÌÇða-a-pqc2l/
^`_babca5SxPmJa/pzx/k	m{la r l ~ d+auj	mJpZc+_baŁtbd+aulCa-pzxPah\f r x2>nd.h ~ p}j¸c+h¸mJmJxc._baŁl+mc ~ r c.mohqpZmopWd.a r sj r c r
r l	xPsJhql+a/sJk r l¸t}hl+l+mJfbsoaq ò aÅxPhp}lfic.d ~ xPc r pÊa-pzlCa-ŁfbsJa¿ha/ |t}a-d+mJa/pc.lc+_ r c°xPhqŁfbmJpbaZc.hkëÌÇffihqdc+_za
Éº Ë r pzjäx/hpc+mJp ~b~ x/htihpba-pqc2l r p}jÅ ~ sosJkegl+mJ ~ s r c.a-jäÌÇffihdc._bal+monqp r s'x/htihpba-pqc2l/°^`_ba_bmJn_be
lCc r c.mJlCc+m{x/ltihhqsJlh'l+mJnp r sµÌÇùx/hpzl+m{lfic[hm >c ~ d+aul[hd.a-l+hp r pqc r pzjt² j|aux r k|l-´bhqdya r x2_¿hNc+_ba°-¢q¢¢














¾d+aulCtia-xPc+mJa/sJk r pzj¿a-Łfia-jWc._ba-l+amopÇa/pbh ~ n_¿c+hk¿xPhqpc+mJp ~z~  r pzjÅÉªº Ë ÌÇ c+h° r c2x2_¿c+_zazc
l r tbsJaŁlCmJ¹/av"moc+_hp|egd+aulChqp r p}xPaj r c r  ò ad+auxPhqd.j	c+_baT· r somoc+¹ŁtbsohcxPh>hqd.j|mJp r c+a-lh\c+_baŁa/Łfia-jzj|a-j¿l+mJnp r s
a/qa/pc.lc+h	ffihd.©c._bajba/pbhqTmJp r c+hdhNc._baŁzc[aS¸x/moa-pzxPk°_bm{lfic.hnqd r °´bhdc+_zaŁp ~ a/d r c.hduzvwaŁm{j|a/pc+moffikZc+_za
a/qa/pc.l`s r fia/sJa-j r l"l+mJnp r sif>k¸c._babcf>kvwa/mJn_c+mJpbnTa r x2_	a/qa/pcª¬ffia-Łfia-jbj|aujZlCmJnp r s²hdwc+hk	f r x2>nd.h ~ pzjz®Nf>k
Ð­




















r d.ac+_zaªxPhtihpba-pc"ffid r xEc+mJhp}l`ht|c.momJ¹/a-j°f>kc._babcu^`_baªl ~  h r sJs²va-monq_qc2l"m{l`c+_baªl+mJnp r s
k>moa-sJj°d.a/tihd+c+aujf>kc._babc- r pzj°· r somoc+¹tzsohchc._ba-l+avwa/mJn_c+auj	a-a/pc2l`mJlwc._babca5Sx/moa-pzxPkp ~ Ta-d r c+hqd-
ïN  r Ttzsoaulh)c._bap ~ a/d r c.hd2l r pzj°j|a/pzhmop r c+hqd.lwffihqd`c+_baªbc r pzjZl+a/sJa-xPc+mJhp°a5SxPmJa/pzx/moaul r d.alC_zhv"pmJp
´µmon ~ d.a ­ 
Ð
W^h¿x/hd.d+auxEcc._ba	hqp|e d.a-l+hp r pzx/ak>mJa/s{jbl/µc._ba	l+monqp r stzd+hqf r fbmJsJmcfikÇh"a r x2_a/a-pcªmJlj|mo>m{j|a-jäf>k
c+_zatbd+h|j ~ xEchNl+a/sJa-xEc.mohqp r pzjbca5Sx/moa-pzxPmJa-lwffid.hãc+_baªl+hhc+_bauj°_bmJlCc+hqnd r ¸l-µ^`_baaSxPmJa/pzx/moaul"som{lCc+a-j°mJp
^ r fbsJa
³
J r d.a r qa/d r nqa-lµha-d)c._bayl+monqp r s|a-a-pqc2l/ å a-x r ~ l+a`c+_bal+monqp r s|a-a-pqc2lj|hpbhc'x r d+d.k ~ pbmoffihd. vwa/mJn_cu








l+monqpbmix r pcyl+monqp r s{l r d+ahqfzlCa-d+qa-j²zvaªmJnpzhd.ac+_baŁx/d+hl+lCffia/auj°h ­ 8;:iu¢98Óc+haulfic r fbsJmJl+_¿xPhqpzl+a/d. r c+mJa ~ tbtia/d
sJmomoc.l-
Ö)(QÒ Ó Yªß-O,Ô Õ ß5Ö;, á -Q,
ò _bmJsoaÇmcZm{ltihql.lCmJfbsJa¿c+hëj|aPc.a-xPc°lCc+d.hpbnÆl+monqp r s{lv"_za/p hqpbamJnpbhqd+aulc+_zad.a-l+hp r pqc	l ~ fzlCc+d ~ xPc ~ d.amJpðc+_za
c+_zd+a-aPegf}h|j|kzp r sµlCc r c+aimocm{lj|m×Sx ~ soc[c+hmJpc+a/d.tbd.aPcc._ba-l+al+mJnp r sJlc+_ba-hd.aPc+m{x r sosJkÌ¿hd.a ~ l+aP ~ s)c+_ r pWc+_za-l+a
mJpzxPs ~ l+moqaa r l ~ d+a-Ta-pc.l r d.a	hqfzlCa-d+ r c+mJhpzlhdãc+d r pzl+mc.mohqpzl-hdfiaPcCc.a/d¸kqaPc-w± ~ r l+me cfivwhegf}h|j|käj|a-x r k|l
v"moc+_ r pmJpc+a/d.a-j|m r c.ad.a-l+hp r pzx/a ò alCa r d2x2_ffihdwc+_za-l+aa/ |x/s ~ lCmJa[j|a-x r k>lf>k r jbjbmopbnŁc+_bacfivwhT· r sJmc.¹tzsohc
 r d.m r fbsJa-l r lmJpbt ~ c2l"c+hc+_baŁbc-Ïj|a-l.xPd.mJf}aujZfk r cfivwhej|mJTa-pzl+mohqp r sú·´w ò apba/nqsoauxEcymJpc+a/d+ffia/d.a/p}xPa r hqpbn
c+_za-l+a r d+mJh ~ ltzd+h|xPaul+l+a-l- r pzjc._bamotbsJm{x r c.mohqpzl`h)c+_bm{ll+motbsJmo}x r c+mJhp r d.a[jbmJl.x ~ l.l+a-jmop¿>auxEc+mJhp
Ð
 ñ oq
^`_bax2_ r d.soaul+l[d.a-l+hp r pzxPaulyvwax2_bh>hql+aŁc.hd.a-x/hpzlCc+d ~ xEc r d.aThpbaulv"moc+_Å r l.lf}a-sohvc+_ba¸Í r l+l r pzj








ñ ®P r pzjäc+_za









¢ªc+d r pzl+moc+mJhpzl ~ pbsJa-l.lc._ba/d.aym{l`¼°ç
Ã
r Łfzmon ~ mcfikmJp r _bmonq_
ha/pc ~  c.d r x2Ï^`_ba	l+mJnp r sh>jba-lŁx/hpzl+m{j|a/d.a-jffihda r x2_Åc.htihsJhnk r d.a¸nmJa/pämJpÆ^ r fbsJa ­  ñ  ò a	jbh








¾c.htihsJhnqkfia-x r ~ l+ahsJhvða5SxPmJa/pzx/k\¯pl+mJnp r s






_ r l'sJhvwa/dha-pqc ~ Rc+_ r p¸c+_zaytbd.mo r d+k¼
Â


























d.a-± ~ mJd.a/a/pc-qd+aul ~ sc.mopbnmop r l+a/sJa-xEc.mohqpa5Sx/moa-pzxPkhhqpbsJk ñ 8
´µmon ~ d.a-l ­ 
<
: ­ J-¢°l+_bhvRc+_ba	· r sJmoc+¹	tzsohc.lffihqd r sJsc._bax/htihpba-pqc2lmJpc+_bac+_bd.a/a¸c.htihsJhnqmoaul/ZÌWh|j|a-l
v"moc+_é¼Zç
Ã

























mJpZ[a-²>G®ffihqd+mJpbnTc+_bap ~ a/d r c.hd2l¬ffisJaPAc2®
r p}jj|a-pbhmJp r c.hd2l¬ffid.monq_c2®hµc+_baªl+a/sJa-xPc+mJhpä¬Ac.ht}® r pzjzc¬ffifihc+c+h®waS¸x/moa-pzxPmJa-l-
U V  V X  [  iehÝ ¯v `e ¯vÞ
ÐpzsomJac._ba	ú'·[´\l ~ l+a-jÅmJpäc+_ba	mopzx/s ~ lCmJabcu)v"_zmJx2_ r d+a¸l+Th>hc+_ä ~ pzxPc+mJhpzlªh`c+_ba	mopbt ~ cŁ r d.m r fbsJa-l-c+_za
· r sJmc.¹ªtbsJhcú·´émJlyd+a-tbd.a-l+a/pc+aujf>k r cfivhegjbmoa/p}lCmJhp r s²_bm{lfic.hnd r Z
â
csJa r jbmopbn¸hqd.jba/du|c+_baŁ r s ~ aªh\c+_za
ú'·[´ r c r nmJa-p¸t}hqmopcm{l'c+_ba[xPhpc.a/pc.l'hÏc+_ba[fbmJp	xPhqpc r mJpbmJpbnc._ r cwt}hqmopc[¬àß
fláff þ


















^)h¸d+auj ~ xPa[c._baªsJhql.l`h\mop|ffihqd+ r c+mJhpWx r ~ lCauj°fk	fbmopzpbmopzn¸c+_baªú·´w}vamJpc+d.h>j ~ xPa r zd2lfichqd.jba/dxPhqd+d.a-xPc+mJhp
c+_ r cyl+Th>hc+_zlwc._ba_bm{lfic.hnd r ZN´µmon ~ d.a ­ oq[l+_bhvl r j r c r t}hqmopcŁ¬fiæ®wc+_ r cs r pzjbl`mJp°c+_ba¬ç
Ï è
®ge c+_ZfbmJp ò a
xPhqpzlCc+d ~ xEc r f}hG  r d+h ~ pzjWc._baj r c r t}hqmopc¬5l+_ r jba-jz®v"moc+_Åc+_ba¸l r aj|moa-pzlCmJhp}l r lc+_ba_bm{lCc+hnqd r «fbmJpzl/
^`_bm{l'fihG ha/d.s r tzlNv"moc+_c+_ba[fbmJp	xPhqpqc r mJpbmJpbnc+_zaj r c r tihmJpc r pzjv"mc._c._bd+a-a r jG r x/a/pc'fbmJpzl-\^)hx r s{x ~ s r c.a
c+_zaú·´ä r s ~ aq|va r a-d r na`c._baxPhpc.a/pc.lwhc+_baulCaffih ~ d`fbmJpzl-|a r x2_	vwa/mJn_c+auj¸f>k¸c+_ba r d.a r hc._baha-d+s r t
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õ ¬ ­  £®
ò _ba-pc._baªfihG  r d.h ~ pzjc._baªj r c r t}hqmopcyx/d+hl+l+a-lwha-dwc+_ba_bm{lCc+hnqd r  f}h ~ pzj r d+kqbvwa[d.a/hqayc._bac+a-d+¸l"mJp
ï'± ~ r c+mJhp ­  £xPhqd+d.a-l+t}hqpzj|mJpbnc.hŁc._bapzhp|egaP |m{lfic.a/pcfbmJpzl r p}jd.a/vwa/mJn_c'c._bad.a/ r mopbmJpbnfbmop}l r tbtbd.htbd.m r c+a-sokq
^`_bm{l"tbd.h|xPa-j ~ d+a[m{l"a-± ~ mJ r sJa/pc`c+ht}a-dCffihqd+mJpbn r zd.lCchd2j|a-d`^ r k>sohqd`aP |t r p}lCmJhpmop°cfivwhjbmoa/p}lCmJhpzl-
^`_baÉ`º Ë r p}jxPhqpqc.mop ~b~ · r somoc+¹[ú'·[´µl`l ~ ÈÏa/dffid+hq somJmc.a-j	lCc r c+m{lfic.mJx-l'v"_zmJx2_ r d.aylCtzd+a r j r xPd.hql.lNc+_za
 ~ sJsÏd r pbnahc+_za[· r sJmc.¹tzsohc-
â
l r d.a-l ~ soc-qc+_bal+t r d2lCa-sokTtiht ~ s r c.a-j	d+a-nmJhpzl'h²c+_za-l+a_bm{lCc+hnqd r ¸l'xPhqpc r mJp
 r p>k°fbmop}lyv"moc+_¿¹-a/d.h¸a/pc+d.mJa-l-zv"_ba-p¿mopd+a r sJmcfikqbc+_zaŁtbd.hf r fbmJsomocfik	m{ll+ r sJsf ~ cyzpbmoc+aqy^`_ba-d+a/ffihd.azvwa r jbj
r p r jbj|moc+mJhp r s\lfic.a/t¿c.h	c._balCh>hc._bmopzn	tbd.h|xPa-j ~ d+aªffihdc+_baulCacfivh°ú'·[´\l/ r lvwa/sJs r lffihqdyc._ba)d ú·´wÏ¯g
c+_za r a-d r nahNc._baªffih ~ d[fbmop}l¬ffic+_bap ~ Ta-d r c+hqdymJpï'± ~ r c+mJhp ­  £q®"mJlsoaul+lc+_ r pÆ-¢zzc._ba/p¿c+_ba r d.a r¸r d+h ~ pzj
c+_zaj r c r t}hqmopcªm{laP |t r p}j|a-jÇc+h
R
fbmJpzl¬£òñ£q®Pc+_za/päc+h ñq­ ¬ ­ ñ ­ ®fbmJpzl- r pzjÅlCh°ffihd+c+_ ~ pc.mos r csoa r lCc
-¢Ta-a/pc2l r d.amopzx/s ~ j|a-j°mJpc._baŁl ~ ¬5v"_bm{x2_°nqmoqa-l r £q¤a r l ~ d+a-Ta-pc`h)c._baªtbd.hf r fbmJsomocfik	j|a-pzl+mcfikb®E^`_bmJl
l ~ «mJlc._ba/päxPhqd+d.a-xPc+a-jWffihd[c+_ba r d.a r hc._baaP |t r pzj|a-jf}hG  r d+h ~ pzjZc._ba¸j r c r tihmJpc-
â
d+a r aP |t r pzl+mohqp¿mJl
pbhcmop>hqaujffihqd`c+_baªd.a-l+hp r pc`cfivhe fih|j|k	ú'·[´\l"fia-x r ~ l+a[mocya/ÈiauxEc+mJa-sok°xPd.a r c+a-l`sJhpznc r mJsJlaP >c+a-pzj|mJpbn¸mopc.h
d.a/nmJhp}l'hc+_ba· r sJmc.¹[tzsohc r dffid.hÓc._ba[d+aulChqp r pzx/a-l-\ ~ x2_c r mJsJlwvwh ~ s{jfbm r l'c+_zazc-|a/pz_ r pzx/mopznªc+_za[k>mJa/s{j
ffihd`c._ba-l+aªl+monqp r sÏh|j|a-l-
^`_bax2_bhm{xPah'fzmopÅlCmJ¹/affihd[c+_zaT· r sJmc.¹¸ú'·[´µl[m{lj|d+mJa-p¿f>kZc+_ba r h ~ pc[hÌÇ r  r mJs r fbsJaª>mJpzxPaTvwa
_ r qal ~ Sx/moa-pqclfic r c.mJlCc+m{x/lªffihdªc._bal+mJnp r sxPhqt}hqpba/pc.l-µc+_bafbmJpbpbmJpbnÇx r pfia	 r j|aÇ¬ r sJhqlCc2® r d.fbmc.d r d+mJsJk
zpbaq r pzjTvax2_bh>hlCa`moclChc._ r cNc._bahqlCctiht ~ sJh ~ lNfbmJpzlxPhqpc r mJp¸£¢$:q¢ya/qa/pc.l-nqmo>mJpbn[cfiktzmJx r sbfbmJp¸v"m{j>c+_zl
h¢z ¢ ­ :>¢zo ­ [a-
>
´bhqdc._bað²ÏÉº Ë  r pzj¿xPhqpc+mJp ~z~  ú·´\l-zc._baªfbmJpzl r d.apbhc r sJsohvwa-j	c+h°lfic.d r jbj|sJa
c+_zaWf}h ~ pzj r d+kÆhyc._baWtb_>k|lCm{x r s"d+a-nmJhp ÷yc+_za/d.v"mJl+a'c+_baWtbd.hf r fbmJsomocfikÝj|a-pzl+mcfikÆmJpëc+_baulCaWfzmopzlvh ~ sJjéfia
~ pzjba/d.a-lCc+mJ r c+auj² å aux r ~ lCac+_zad.a-l+hp r pzxPaulvwa[x/hpzl+m{j|a/d r s{l+hŁh|x/x ~ t>kc._baa-j|nqahc+_za· r sJmoc+¹[tbsohc-|a-a/pc2l
Ð$<





c.htihsJhnkq^`_ba	cfivwa/sJa°s r d.nafbmJpzl r d+a	c+_baZhpza-l ~ lCaujc.h
a r l ~ d.a r sJsÏc+_bahc+_ba-dú'·[´\l/
 r sJsJmopbnmopc+_baulCaa-j|nqafbmJpzlwvh ~ sJj_ r a r p r d+c+mo}xPm r sJsJkŁa/pz_ r pzx/a-jl+mJnp r sbc+hf r x2>nqd+h ~ pzjTtbd.hf r fbmosJmocfikd r c.moh}
sJa r jbmopbnc+h r fbm r l+a-j[bcuµ^`_bm{l)tbd+hqfbsJa/ømJl)ha-d.x/ha\f>k[d.a-j ~ xPmJpbnc._ba'fzmopŁl+mJ¹/a't r lCc r c._bd+aulC_zhs{jªj|aPc.a/d.mopbauj



































































¯pWc._bmJld.a/nmJa}fbmopÇlCmJ¹/a r d+m r c.mohqpzlx r ~ l+aŁl+_bmAc2lymJp¿k>mJa/s{jWh r fih ~ c ­ 8	^`_bmJlaPÈÏa-xPcm{lymJpzx/s ~ jba-jWmJpWc+_za
l+k>lCc+a- r c+m{x[a/d.d+hqd.l-
÷pba r jbj|moc+mJhp r szm{l+l ~ a"tia/d+c r mJpzlc+hc._bay¼¿¾
ÀiÁ}ÂNÃ
¾"c+hqt}hqsohqnk\^`_bafih ~ pzj r d.mJa-lNhic._baytz_k|l+mJx r sbd.a/nqmohqphqp
c+_za"_bhd.mo¹-hpc r s r pzja-dCc.mJx r s>a-j|nqa-l\hzc+_za· r somoc+¹"tbsJhc r d+ab |a-jTf>kc._ba" r l.lCaul)hzc._ba`zp r szlfic r c.awt r d+c+m{xPsJa-l-
hvwa/qa/duc+_za[j|m{lCc r p}xPah²c+_ba[j|m r nhqp r sbfih ~ pzj r d.kffid+hq c._bayhqd+mJnmJp¸mJlwj|a/c+a/d.mopza-j¸f>kc+_bamop> r d.m r pc' r l.l
hNc._baªc._bd.a/aPegfih>jbkZl+k|lfic.a/Z¯pWc._bm{l r p r sJk|lCm{l-zvwa r x-xPa/tbc[ãx r pzjbmJj r c+aulv"moc+_ r s r d+nqaªd r pbnahmop> r d.m r pc
 r l.l¬5pbhc`fia r TexPhqpzlfic.d r mopza-j¸ r l.l2®E¶µz
<
­ : ­  ­­ [a-Łb>hz>v"_bmJsJac._baxPhpc.mop ~b~  r pzj	É"º Ë · r somoc+¹[tbsJhc.l
_ r qa`jba/pzl+a"f r p}jbl r sJhpbn[c._ba_bhqd+mJ¹/hqpqc r s r p}jqa/d+c+m{x r s|a-j|nqa-l-c+_ba-modj|m r nhqp r s>f r pzjbl r d+a"l+Ta r d.a-jf>kc+_ba
x r pzj|m{j r c.a=ô l"mJp r d+m r pc r l.l/
â
l r d+aul ~ soc-bc+_baŁx/hpc+mJp ~b~  r pzjWÉyº Ë · r somoc+¹Łtbd+hqf r fzmosJmc.moaul`ffihdya/a-pc.l"mJp
c+_zaj|m r nqhp r szf r pzj r d.ad.a-j ~ xPa-jf>k r l' ~ x2_ r l r phd2j|a-dh r nqpbmoc ~ j|aqc+_ba-d+a-fkTfbm r l+mopznc+_babcc+hv r d2jbl
s r d.nalCmJnp r s²k>moa-sJjbl-
¯p°tbd+mJpzx/motbsJa>c._ba/d.amJlwmJp|ffihd. r c.mohqpmJp	c._bm{l"lCtbd.a r j²¡bx r pzj|m{j r c.a-lwv"moc+_°s r d+nqamJp> r d+m r pc` r l.lv"mJsJs²f}a r d
Ð$R




¾c+hqt}hqsohqnkµ^`_bac.a/ps r d.nayfbmop}l r d+a`c._bahqpba-l ~ l+a-jTc+ha r l ~ d.a
r sJsÏc+_zahc+_za/dú'·[´\l/
ffid.h c+_bahd.monqmop^`_bmJl[xPhqd+d.a/s r c.mohqpWxPh ~ sJjWfiaŁmJpc+d.h|j ~ xPaujWmJpqc.h¸c+_zaŁbc[f>k°a r l ~ d+mJpbnc._ba· r sJmc.¹Tú·´ r l
r  ~ p}xEc+mJhpÇh'ãmop> r d.m r pcy r l.l/yyhva-a-d-|c._ba/d.aŁm{lmopzl ~ SxPmJa/pc[hÈie d.a-l+hp r pzxPaªj r c r	r pzjÉ[º Ë ÌÇ c.h
tia/d.Tmocc+_za-l+a¸Ta r l ~ d.a/a/pc.l-¸¯pzlCc+a r j²)vaa/sJmJTmJp r c+ac+_zmJlxPhd.d.a/s r c+mJhpfkÅl+x r sJmopznc._ba· r sJmc.¹¸ r d+m r fzsoaul
ffihd r sJsix r pzjbmJj r c+aulNc+h r ~ pbmoffihd.Ómop> r d.m r pc r l.l/N´bhqdc._baj|aux r k º õ É Ë qc+_baycfivhe fih|j|kTmop> r d.m r pc' r l.l





































õ ¬ ­  >®
^`_batbd.moauj r l.lCaul r d.ayc._bapzhv"p	 r l.lCaulc r qa/pffid.hûaPffia/d.a/p}xPa
ê
­ î ´zhdwc+d r x2|l r pzj
Ã
¾-l->c+_batbd.mJTauj
r p}j ~ pbtbd.moa-jT r l.l+a-l r d.a`mJj|a-pc+m{x r s¬ffic+_ba
Ã
¾
ffih ~ d+e hqTa-pc ~  ~ lCaujŁc.hffihd.c+_zax r p}j|mJj r c+a`_ r l r  r l.l
xPhqpzlCc+d r mJpqcmJTtihql+a-j}®E¸´µmon ~ d+a ­ J ñ l+_bhvlc+_bahÈiegd+aulChqp r pzx/a· r sJmc.¹¸tbsJhcf}a/ffihd.a r pzj r Ac.a/dc+_zal.x r somJpbn}
^`_bm{lc+d r p}lfiffihqd+ r c.mohqpÇa/ÈiauxEc.moqa/sJk ~ pbmozaulc+_balCmJ¹/a¸hc._ba r  r mJs r fbsJaTtz_ r l+a¸lCt r xPaffihqd r sJs'x r pzj|m{j r c.a-l r pzj






j|h[pbhc\d.a-± ~ mJd+awtb_ r lCa`lCt r xPawl+x r sJmopznfia-x r ~ l+avwa`j|hpzhcNxPhp}lCm{j|a/d r pkd.a-l+hp r pzxPaulc._ r c\sJmoa`hpŁc+_ba"j|m r nqhp r s
hµc+_zaª· r somoc+¹tbsJhcu
U V  V W  ie Á Â|Ãi7ZkadÃi7Zkc
^`_babca5SxPmJa/pzx/k r c.d+mo m{l r n r mJpÇa r l ~ d+aujÅv"mc._Ç ~ sosJkÅl+mJ ~ s r c.a-jälCmJnp r sÌÇa/f}aujbj|a-jämJpÅc+hkÅxPhpbe
c+mJp ~b~  r pzjäÉº Ë f r x2>nd.h ~ pzjÇÌÇ r lj|a-l.xPd.mofia-jÅmJpÆ>a-xPc+mJhp ­  ñ 
<
f ~ cªv"mc._Æj|moÈia-d+a-pqcªl+monqp r sNtih>hs{l/
â
lCmJtbsoa°mJTtzsoa-Ta-pc r c.mohqpÝhc+_bm{lTaPc+_zh>jÝvh ~ s{j ~ l+ahqpba	a-pzlCa-ŁfbsJa°h"bc2lŁffihqda r x2_hc+_za ü l+mJnp r s
<¢
´µmon ~ d.a ­ ou¢b¶µ· r somoc+¹ú·´\l\ffihqd\c+_bay¼¾
À
ÁiÂ\Ã
¾"c+hqt}hqsohqnkq)^`_ba`c.a/p¸s r d.nawfbmop}l r d.awc+_bahqpba-l ~ lCaujŁc.ha r l ~ d.a
r sJsÏc+_zahc+_za/dú'·[´\l/
xPhqt}hqpba/pc.l-wv"mc._ða r x2_Êl+monqp r s"tih>hsyx/hpc r mopbmJpbn r lCmJpbnqsoa¿l+t}auxPmJa-l¸hl+mJnp r sÌÇ'hvwa/qa/duc._baWtbd.a-lCe
a/p}xPaThhc+_ba-dlCmJnp r sNxPhtihpba-pc.l r ÈÏa-xPc.l[f}hc+_Çc+_baaS¸x/moa-pzxPk r pzj¿c+_ba¸xPd.hql.lCffia/a-jª¯p¿c._ba¸· r somoc+¹Tbc2lh
hpbe d.a-l+hp r pzxPaj r c r vwazpzjÆc+_ r cc._ba°mopzx/s ~ lCmJac+_bd.a/a/e fih|j|käk>moa-sJjbl r d.ajbmJlCc+d.mof ~ c+auj r hqpbn¿c._ba°l+mJnp r s
xPhqt}hqpba/pc.l-\^`_ba/d.aPffihqd+aq r hd.a r x-x ~ d r c.a"Ta r l ~ d.a/a/pchÏc._babca5SxPmJa/pzx/k r c+d.m Tvh ~ sJjfiahqf|c r mopbauj
ffid.h m >c ~ d+aul`h)jbmÈÏa/d.a/pclCmJnp r s²lCtia-x/moaul/|mJpzlCc+a r jh)t ~ d+alCmJnp r sÏt}h>hqsJl`hhpbacfik>t}aq4Ðyl+mopzn ü Tmo >c ~ d.a-l
h\ r d.k>mopbn¸x/ht}hlCmoc+mJhp}l/bvwaªxPhqpzlCc+d ~ xEc"cfivwh ü ñ ü  r c+d.mJx/a-l-bhpzaffihd"c._bac+d ~ a r a-d r na[k>moa-sJjblŁ¬ý®P r pzj
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R¢
ÌWh|j|a ¼ ¾
À Á Â Ã Ä
¼
Â Á Ä Ã
¾ ¼ ¾




































































































 ñ ¶^`_bd.a/a/e fih|j|k¸mop}xPs ~ lCmJazcd+aul ~ soc.lwffihqd"hÈie d.a-l+hp r pzx/aj r c r 
d.a-± ~ mJd+a-Ta-pc`hqp	c._baªl+monqp r sÏc.hTf r x2>nd.h ~ p}jsJmoqa/sJmo_bh>h|jd r c+mJhz


















^`_ba ²· r somoc+¹Łtbsohcym{lha-d+s r m{j	c+hmJpzj|m{x r c+ac._baªtb_>k|lCm{x r sosJk r sosJhvwa-jd+a-nmJhp`^`_baŁl+monqp r sa/a-pc.l`c.a/pzj°c.h
xPhqpbnd.a/n r c.aypba r d`c+_zaa-j|nqa-l`h)c+_baª· r sJmoc+¹tbsJhcu|c+_ ~ l"_zmopc+mJpbn r ctihql.l+mofbsJad+aulChqp r pc"l ~ fzlfic.d ~ xEc ~ d+aq
´µmon ~ d.a
³
 ñ lC_zhvlc._ba· r somoc+¹tbsJhctbd.hfiauxEc.mohqpzlffihqdc+_ba¸l+monqp r s\a-a/pc2l/ r sohqpbnv"moc+_Çc+_zajbmJlCc+d.mof ~ c+mJhpzl
hhÈie d.a-l+hp r pzxPa r pzjna/pza/d.mJxTÉº Ë a-a/pc2l[l r c.mJlCffik>mopznc+_zaTl r a j
 fiff ª
d+au± ~ mod.a/a/pcuipzhd. r somJ¹/aujZc+hc+_za
hpbe d.a-l+hp r pzxPas ~ mopzhql+mcfikq
â
s{lChha/d.s r m{j r d+a¸c._ba	a/ |t}auxEc+aujÆl+monqp r s'jbmJlCc+d.mof ~ c+mJhpzl- r l.l ~ TmJpbnWc._bal+mJnp r s



























^( C Ó Yªß-O,Ô á -O, _ +]\ÚWßQ,\]




 ­ µ^`_bahp|egd+aulChqp r p}xPa
k>moa-sJjzl r d+aTxPhd.d.a-xEc.a-jZf>k°c+_baŁbca5SxPmJa/pzx/kZ r c+d.m tßc+h	nqmoqaªc._bak>mJa/s{jblmopWc._bac+_bmJd.jÇxPhqs ~ p·mo>m{j|mopzn










}vahqf|c r mop°c+_zaªfbd r pzx2_bmJpbnTffid r xEc.mohqpzl"mJpZc+_baŁs r lficyx/hs ~ pw´zhd"c._baªfbd r p}x2_bmopznffid r xPc+mJhp ~ tbtia/d
sJmomoc.l-)vwa r tbtzsokÇhpbsJk¿c._baj|m r nhqp r sNa-soa-a/pc.lhc._babcŁaSxPmJa/pzx/k r c.d+m{xPaul[c+h r d+d.moqa r cŁxPhqpzlCa-d+ r c+mJa










¾c+htihsJhnqka/ |_bmofzmc2l r  ~ x2_	va r a-dl+monqp r s}f ~ c`v"mc._ r xPhp}lCm{lfic.a/pcfzd r pzx2_bmJpbn









bc+c+a-jZk>mJa/s{jbl`mJp°hÈ}egd.a-l+hp r pzxPaj r c r 4yhpbah)c._baªlCmJnp r s²h|j|a-l`_ r qakmJa/s{jbll+mJnpbmo}x r pc+sJkj|mÈÏa/d.a/pc"ffid.h
¹/a-d+h} r pzj	c+_zapbhp|eg¹/a-d+hTk>moa-sJjzl r d.a[mJpzx/s ~ jba-jc+_baªl+k|lfic.a/ r c.mJx ~ p}xPa/d+c r mopc.moaul/
^`_ba"tbd.hfiauxEc.mohqpzl\hic+_babc'hpc.hc._ba"cfivwhegt r d+c+m{xPsJawmop> r d.m r pc r l+l+a-lNl+_bhv"pTmop´µmJn ~ d.a
³
 £ r d.a`mJj|a-pc+m{x r s
c+hc+_zhql+aTmJpÇ´µmJn ~ d.a
³















¾¬5f}hcCc.h®E r sJhpznv"mc._· r sJmc.¹ŁtbsJhcffihdl+mJnp r skd j|a-x r k>l-"ïqa/pc.l r d.aªlCa-soauxEc+aujWv"moc+_ r x ~ chqp
c+_zaªlCmJnp r sÏc+hf r x2nqd+h ~ pzj	somJa-somJ_bh>h|j	d r c.moh}
ffid.hôc._ba· r sJmc.¹bc-µd r c+_ba-d[c+_ r p r l+l ~ mJpbn°c+_ba	l+mJnp r sµk>mJa/s{jÅmJla-pc+mJd+a-sokÌ²)^`_za r nd.a/a-a/pc[fiaPcfivwa/a-p
c+_zaybc`tbd.a-j|m{xEc.mohqp r pzjc+_zaj r c r mop	c+_ba¼vu¬
<fR
ñ ®N r l.l'd.a/nqmohqpzlm{lw± ~ r sJmc r c+mJa-sokfiaPc+c+a/dwffihqdc._ba· r somoc+¹bc.l
¬5´µmJn ~ d.a
³





















 r l+l`d.a/nqmohqp r nd.a/a-lv"moc+_°c+_baqa-xPc+hd"_za/sJmJx/mcfik	lCc+d ~ xPc ~ d.a



























d.a-lCc[ffid r aq´µmJn ~ d.a
³







m qõ ¢ ­ [a-




v"_bm{x2_ r d.aaulfic.mo r c.a-jffid.høj r c r x/hsJsoauxEc+auj
fia/sJhvÝc._bay tbd+h|j ~ xEc+mJhpc._bd.a-l+_bhs{j r pzjTffid.hRÌWhpc+a r d+sJhªl+mo ~ s r c+mJhp\^`_baj r c rªr d+a"x/hpzl+mJlCc+a-pc'v"mc._
c+_za[x/hql7>ì «Łffi}j|a-t}a-pzj|a-pzxPa[aP |tia-xEc.a-jffihd r tzl+a ~ jbhql.x r s r d+ega-xPc+hqd\Rj|aux r k r pzj¸d.aPí}a-xEc.a-j¸mJpc._bayhqa/d.s r mJjTzc
tbd.hfiauxEc+mJhp















¾¬ffifihc+c+h®P r sJhpbnv"mc._ŁmJpzxPs ~ l+moqa'zcµtbd.a-jbmJxPc+mJhpzl- r l.l ~ TmJpbn&dëj|a-x r k>l-ï'a/pc2l r d+awlCa-soauxEc+auj
v"moc+_ r x ~ chqpc._baªl+monqp r sic+h¸f r x2>nd.h ~ p}j¸somJa-somJ_bh>h|j°d r c+mJhz
± ~ r l+moecfivwhegf}h|j|kj|a-x r k>l`>m r sJhv`e  r l.lwmopc.a/d.Tauj|m r c+aŁd+aulChqp r pzx/a-l-'^`_baªd.a-l ~ soc.l"h\c+_baŁ· r sJmoc+¹bc2lyl ~ nnqa-lCc
c+_ r c r xPhqtbsoa/c+a[j|a-l.xPd.motbc+mJhph²c+_baulCayzp r s²lCc r c+a-l'vh ~ s{j¸d+au± ~ mod.a ~ sosJk ~ pzj|a-d.lCc r pzj|mJpbnªc._ba[x/hpc+d.mJf ~ c+mJhp}l






















k>moa-sJj² r pzjc._bmJlffid r xEc.mohqpm{l\ffih ~ pzj
c+hŁf}a
Ð
õ ¤ffid+hq ~ pbmocfik
â













c+_ ~ ll ~ nqna-lCc+mJpbnc+_batbd.a-l+a/p}xPaTh"xPhpc.d+mJf ~ c.mohqpzlc+_ r c





fialfic r fbsJa r n r mop}lfic\ r d.m r c+mJhpzl)mopTc._ba-l+awcfivhxPhqt}hqpba/pc.lµmJp>a-xPc+mJhp
³
 £b)´ ~ c ~ d+a"_bmJn_za/d+eglCc r c+m{lfic.mJx-l r p r sJk|lCaul
hµc+_zmJlwc.htihsJhnklC_bh ~ s{j	tbd.hfia[c+_baa/  r xEc"p r c ~ d.ahµc+_baulCafzd+h r j	x/htihpba-pqc2l/
R£























































































































































































































































 £z¶µ· r sJmc.¹bc`d.a-l ~ sc2lffihqd¼¾
ÀiÁiÂ\ÃÄ
oamJa/s{jbl r d.ayl ~ ¸l r pzj¸fbd r pzx2_zmopbnªffid r xEc+mJhp}l r d+a r qa/d r nqa-l\ha-d
x2_ r d+nqa[x/hp ~ n r c.a[h|j|aul/




























fbd r p}x2_bmopzn¿ffid r xEc.mohqpzl-Nc+_ba-mod




vayzpzj r xPhqŁfbmJpba-j¸l+mJnpbmo}x r pzxPayh
zõ
³
¤ÅmJp¿fihc+_Çl ~ fzTh|j|aul/ r p}jZvaTxPs r mJ r pWhfzl+a/d. r c+mJhpZhNc+_bm{lyh|j|af r l+a-jZhqpZc+_bm{lzc-y^`_bad+aul ~ sc r pc

















^`_zmJlªl+mJ ~ soc r pba/h ~ lbcŁm{lªx/hpzl+mJjba/d.a-j
c+_zalCc r pzj r d.jzcwffihqd`fbd r pzx2_bmJpbnªffid r xPc+mJhpa r l ~ d+a-a/pc.lwmJpc+_za[h|j|aulwx/ha-d+aujfkc+_baulCacfivhŁc+hqt}hqsohqnmJa-l-
^`_bad.a-l ~ soc.lwffihd"hÈ}egd.a-l+hp r pzxPa[j r c rTr d+anqmoqa/p°mopW^ r fbsJa
³
J-¢b
^(QÒ 3 +yÕ4-gqtM"Y&,.-ÖX Öfir á -Q, _ +]\ÚWßQ,µ]
^)hWa/d.moffikWc+_ba	d+aul ~ soc.lh`c+_ba¸ r  |mJ ~ somJa-somJ_bh>h|jÇbc.l-)vwa¸tia/d+ffihd.«c+_bd.a/acfik>tia-lhlfic ~ j|mJa-l-¶ŁxPh ~ pc+mJpbn
r p r sJk>l+a-l)v"moc+_d+aulfic.d+m{xEc.moqa'd.a-± ~ mJd+a-a/pc.lµhpc+_zaw r d+m r fbsJa-l ~ l+a-jmJpŁc._bawbc-qnh>h|j|pba-l.l)hzzcNc+a-lCc.lNx/ht r d+mJpbn
c+_zabc`d+aul ~ sc2lv"moc+_a/ >tia-xPc r c+mJhpzl- r pzjc.a-lCc.lhl+monqp r silfic r fbmJsomocfik ~ pzj|a-d r d.m r c+mJhph²c+_baxPhqpzj|moc+mJhpzl'h²c+_za
bcu
¬ V  V X _ `b­daei7a  s a [  ÄEc9ic










m{lffih ~ p}jmJp r x/h ~ pc.mopbn r p r sJk|lCm{llCa r d2x2_bmopzn	ffihqd
c+_zal r ayj|aux r k|l/ ò ax2_bh>hql+ah ~ dx ~ c.l'c+hª r  >mJmo¹-al+a/pzl+moc+mJmocfik\^`_ r cm{l/va r j|hqt|cc._bax ~ c.l'c+_ r cd.a-l ~ soc
R
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 }¶µ· r sJmc.¹yzcwd.a-l ~ soc.l'ffihd`¼
ÂÁiÄ\Ã
¾ia[moa-sJjzl r d+a[l ~ ¸l r pzj	fbd r pzx2_bmJpbnffid r xPc+mJhpzl r d.a r qa/d r naulNha-d
x2_ r d+nqa[x/hp ~ n r c.a[h|j|aul/
mJpäc+_ba	l+ r sJsoaulficªfzd r pzx2_bmJpbn°ffid r xEc+mJhp
F
$ t
µv"_za/d.a¸va¸vwh ~ s{jÅaP |tia-xEcŁc+h¿hqfzlCa-d+qa r paP bxPaul+lmJpzx/hpzl+mJlCc+a-pc






ÌWa/® r pzjW§¨ ¬










m £Tffihqd r sJsc._bac+d r x2|l`mJpZc+_baŁzp r slfic r c.a




 ò a r s{lCh r tbtbsJk	c._baÍ r pzj Î qaPc+hl`ffid.h |a-xEc.mohqpWz ñ  z`^`_ba/pzffihqd r l+a/d.moaul
















^`_baTaP |tia-xEc.a-jÇf r x2>nqd+h ~ pzjZm{l[jbaPc+a-d+mJpba-jffid.h«hÈiegd+aulChqp r pzx/aŁj r c r°r pzjÅÉªº Ë ÌÇ r p}jWc+_zaTa/ |t}auxEc+auj
l+monqp r sqffid+hqlCmJnp r sÌÅG^`_zmJl)ht|c.momJ¹ r c+mJhpŁm{l)t}a-dCffihqd+a-jŁmop}j|a/tia/pzjba/pc+sJkffihdµa r x2_ª r d.m r fbsoaqGf ~ cµc+_ba`a/pc.mod.a
tbd.h|xPa-l.lwmJlmc.a/d r c+aujc.h r x-xPh ~ pqcwffihdx/hd.d+a-s r c+mJhpzl r Thqpbnc+_ba r d.m r fbsJa-l-
÷pzx/a¿c+_zaÇhqt|c+mJ r s[d+au± ~ mod.a/a/pc2l_ r qafia/a/p a-lCc r fbsom{l+_ba-j²c+_ba-k r d.a r tztbsomJa-jðc+héc+_baÇhp|egd+aulChqp r p}xPa
j r c r  ò aj|aP}pbac+_ba¸nqd r pzjl+m{j|a/f r pzjÊ¬ å ®c.h°fia ­ õ ñ ¢ m ¥ ¦^m ­ õ ñ
Ð
[a/ r p}jxN §T¨yN m ñ ¢q¢Ì¿a/Ł
^`_batiht ~ s r c.mohqpÇhc._ba å m{ltbd.hfiauxEc+auj¿mJpc+h°c+_bal+mJnp r sµd.a/nqmohqp¿c.hWa-lCc+mJ r c+aTc+_zaTf r x2>nd.h ~ p}jj ~ aTc.h
xPhqpc+mJp ~z~  r pzjZxPhfbmJp r c.hd.mJxÉº Ë ^`_baŁl.x r soa[ r xEc+hqdfiaPcfivwa/a/p°c._ba å r pzjc+_zaŁlCmJnp r s²d.a/nmJhp°m{l"c+_za
tbd.h|j ~ xEcTh`c+_za ¥
¦
r p}jÆ§¨ l+x r sJa¸ r xPc+hd2l-Z´zhdŁc+_baZ§¨ j|moa-pzlCmJhp)c._bm{lª r xEc+hqdŁm{ll+mJTtzsokÇc+_bad r c+mJh
h"c._baW§¨ôv"mopzjbhvlCmJ¹/aulŁfia-x r ~ l+a¸c+_zaf r x2>nd.h ~ pzjÅm{lŁsJmJpba r dmJpc+_zmJlT r d.m r fbsJa r pzjÆf}hc+_Ýv"mJpzj|hvl r d.a
xPa-pc+a/d.a-j r c"¹/a-d+h}µ´zhdwc+_za ¥ ¦ j|mJTa-pzl+mohqp|vax/hŁfzmopba[hÈiegd+aulChqp r pzx/aj r c rTr pzjZÉ`º Ë ÌÅ|pbhd. r sJmo¹-a-j
c+h r £z¶od r c.mohW¬Ac._baªd r c.mohhNxPd.hql.l"l+a-xEc.mohqpzl2®E r pzjbcc+_za ¥ ¦ jbmJlCc+d.mof ~ c+mJhp°c+h r p
â
d.n ~ l"l+_ r tiaw^`_ba ¥ ¦
l.x r sJaª r xEc.hd[mJlx r sJx ~ s r c+aujWf>kZmopc+a-nd r c.mopbn	c+_ba r tztbd+hqtbd.m r c+aªtihd+c+mJhpzlh'c+_bm{lx ~ d.aq[´zhdÉº Ë ÌÇÏvwa
d.a-± ~ mJd+azN §¨BN } ¢¸ÌWa-c+h¸tbd.a/qa/pctia r >mJpbn r d.h ~ pzjc._ba ¥ ¦ l+monqp r s²d.a/nqmohqp	ffid.hãc+_baŁl+h ~ d.x/a-l"j|aul+x/d+mJf}auj
mJpé>a-xPc+mJhp ­  ñ oq¿^`_ba	l+mo¹-a	hwc._ba°Éº Ë tia r >lmJpc+_ba°lCmJnp r sd.a/nqmohqp r d.aa-lCc+mJ r c+aujlCa-t r d r c.a/sJk¿ffid.h
a/qa/pc.l`v"moc+_{N §T¨yN mð­ ¢ÌWa/ r pzj r d.a[mJpzx/s ~ jba-j r l r p r jbj|moc+mJhp r s²f r x2>nd.h ~ pzj	x/hpc+d.mof ~
R­




































































































































































































































































 ­ ¶N· r somoc+¹[bc"d.a-l ~ sc2lffihd"¼¿¾
ÀzÁiÂ\Ã
¾iamJa/s{jbl r d.a[l ~ ¸l r pzjfbd r pzx2_zmopbnŁffid r xEc.mohqpzl r d.a r a-d r naulha-d
x2_ r d+nqa[x/hp ~ n r c.a[h|j|aul/







"c+_za¿ht|c.momJ¹/auj x ~ c2l r d+aWê m ¢bõ
³













"^`_bad+aul ~ soc r pcylCmJnp r sa5Sx/moa-pzxPk°mJl
³
 T8	zmJpzx/s ~ jbmopbnj r ~ nq_c+a/dyfbd r pzx2_bmJpbnffid r xEc.mohqpzl-
r p}j r l.l ~ TmJpbnWhqpbsokätb_ r l+a	lCt r xPaj|a-x r k ò a	hf}lCa-d+qa
R
­ a-a/pc2lªmJpc+_ba°lCmJnp r s'fihG äv"mc._ r pÆa/ |t}auxEc+auj









¤¸ffid.h ¹-a/d.h r pzjTmJl\mJpzx/hpzl+mJlCc+a-pc
v"moc+_ªfia/mJpbn r f r x2>nqd+h ~ pzjí ~ xPc ~ r c+mJhp r cc+_za'zõ
³
¤TsJa/qa/s Ðyl+mJpbnc._ba'aS¸x/moa-pzxPknqmoqa/p r fihaq/c._ba'fzd r pzx2_bmJpbn








N¯gfi|mJpzlCc+a r j²|vwax/hd.d+auxEcwc+_baf r x2>nd.h ~ pzj|egl ~ f|c.d r xEc+auj¸· r somoc+¹tzsohc`h)a-a/pc2l
mJpWc+_baTlCmJnp r sfihG ² ~ lCmJpbnc._baŁtzd+h|xPauj ~ d.aªh'>auxEc.mohqp ­  ñ 
<
¬ffif ~ cv"moc+_bh ~ c[c+_ba_bmJlCc+hqnd r  lCh>hc._bmopzn®Eivwa









 å hc._Çfbd r p}x2_bmopznffid r xEc.mohqpzl r d.a
xPhqpzl+mJlCc+a-pqcv"mc._c+_basomJa-somJ_bh>h|jTbc'd.a-l ~ scuN´)mJn ~ d+a
³
 ­ l+_bhvl\c._ba ¥ ¦ efi§T¨øtbs r pba"ffihqdc+_zmJl r p r sok|l+mJl- r lNva-sos












d.a-± ~ mJd+a-Ta-pc.l r d.aê m ¢bõ ­­ }N § ¥
?
T


















¤ffid.hô¹-a/d.hz²f ~ cªmocmJl ñ õ
<











nqd r tb_bm{x r sJsJkj|mJl+tbs r k|l
c+_zad+aul ~ soc.l`h)c._bm{l"xPh ~ pqc.mopzn r p r sJk|lCm{l-
R³
¼ ¾
À Á Â Ã Ä
¼
Â Á Ä Ã
¾


































































































































































































































hÈiegd+aulChqp r pzx/a[j r c r 
¬ V  V W  `Å`AjdaEZc9c `4¼  ie
^)h	a/ r s ~ r c+aŁc+_ba± ~ r sJmcfikZhc+_baTsJmoqa/sJmo_bh>h|jZbcu²vat}a-dCffihqd+ r lCa-d+mJa-lh'x/ht r d.m{lChqpzlfiaPcfivwa/a-pj r c r	r pzj
ÌÇv"_za/d.ac+_ba	l+mJnp r s r pzjÅf r x2nqd+h ~ pzjÇxPhtihql+mc.mohqpähwc+_bas r c+c+a-dªmJlªnmJa/pÅf>k¿c._bad.a-l ~ sc2lhwc+_za¸bc-
·mJl.xPd.a/t r pzxPmJa-lfiaPcfivwa/a/péj r c rr p}jÝÌÇÓx r pÆ_ r a	 r d+mJh ~ lŁhd.monqmop}l/¶¸pba-nsJa-xPch[xPhd.d.a/s r c+mJhp}l r hpzn¿c+_za
mJpbt ~ c[ r d+m r fzsoaul/ba/ >c+d r lCh ~ d.x/a-l"hNf r x2>nd.h ~ pzj²bhqdyú'·[´\lv"_bm{x2_¿j|hpbhc r x-x ~ d r c.a/sJk	d.a/tbd.a-l+a/pc"c._baj r c r 
â
p>khc._ba-l+at r c._bhsJhnqmoaulx r p	fzm r lwc+_ba[bc"d.a-l ~ sc2l/ r pzjvwa[zpzjpbha/>m{j|a/pzx/ahc._ba/©mop r p>k¸hµh ~ dwbc2l/
"Ł8)+w
^)hŁmJsos ~ lCc+d r c+ac+_zaybc`d.a-l ~ sc2lwmop	c+_ba[ r d.moh ~ l r d.m r fbsJa-l ~ l+a-jmJpc._babc-|vwa r tbtbsJkTf r x2>nd.h ~ p}j¸l ~ tztbd+aul+l+mJhp





o r p}jÇx/ht ~ c.a-jÇv"mc._bh ~ cc._ba r d.m r fbsoaTfia/mJpbnZtbsohcCc.a-j²¸^`_ ~ l-²c+_ba¸x/d+moc+a-d+mJhp ~ lCauj
c+hlCa-soauxEcyc._baŁa-a-pqc2lm{lmJpzj|a-t}a-pzj|a/pch\c+_zaŁtbsJhc+c+a-j± ~ r pc+mocfiky^`_zaŁx ~ c[hp j
 ff ª
m{lyx2_bhlCa-pZc+h r  |mJmo¹-a
>Gç mJpZc+_ba ¥ ¦ e§T¨ l+monqp r sd+a-nmJhp r pzj°c+_zmJlyht|c.momJ¹ r c.mohqpWmJlyt}a-dCffihqd+aujWlCa-t r d r c.a/sJk¸ffihda r x2_Z r d.m r fbsJa




l+_bhvlyc+_ba ¥ ¦ør pzjÇ§T¨©tbd+hfia-xPc+mJhpzlyffihdc+_baTcfivwhh|j|aulv"_za/d.aŁvwaTx/s r mo
r pZhqfzlCa-d+ r c+mJhp÷qa/d.s r mJjhp°c+_za_bmJlCc+hqnd r ¸l r d.atbd.a-j|m{xEc.mohqpzl`ffid.hc._babcuw^`_baªjbhcCc.a-jZx ~ d+qa-l r d.ac+_za
l ~ hc+_baxPhqpc+mJp ~z~  r p}jÉ"º Ë ú'·[´µlwpbhqd+ r somJ¹/auj¸c+hTc._ba[bcCc.a-jkmJa/s{jbl r p}jl.x r soaujf>kc+_baaS¸x/moa-pzxPmJa-l
hNc._baŁsJmJa/sJmJ_bh>h>j¿d r c+mJh	x ~ cu[^`_zal+hsJmJjWx ~ d+qa-lymopzx/s ~ j|a r p¿aP >c+d r x/hpc+d.mof ~ c+mJhpWffid.h©c+_zad.a/sJa/ r pcl+mJnp r s













































































































¾ª· r somoc+¹bcd.a-l ~ soc.lwffihqd"hÈie d.a-l+hp r pzxPaj r c r 


























































































  Ł/K&2  E/
¯p r jbj|moc+mJhpc.h hfzl+a/d.>mopzn aP bxPaul+l+a-l¿mopc._baë r d+m r fzsoaul ~ l+a-jmJpc+_zaÆbcuvwa r s{l+h aP  r mJpbac._baésJmJa/sJmoe




lC_zhvl[c+_baj|m{lCc+d.mof ~ c+mJhpzlh j
 ff ª



















c.htihsJhnqky^`_baTj|m{lfic.d+mJf ~ c.mohqpWffihd[j r c r m{lyxPhqt r d.a-j°c.hc+_za
aP |tia-xPc+a-jjbmJlCc+d.mof ~ c+mJhpzlªffihdTlCmJnp r s r p}jäf r x2>nd.h ~ pzj²^`_zapbhd. r sJmo¹ r c.mohqpzlh`c+_zal+monqp r s'x/hpc+d.mJf ~ c+mJhp}l
r d.aj|aPc.a/d.TmJpbauj¿f>kWc+_zaŁbcªd.a-l ~ soc.l-Ł·mJl.xPd.a/t r pzxPmJa-lmJpc._ba¸lC_ r t}aThc+_ba¸j|m{lCc+d.mof ~ c+mJhphqd[c+_ba¸l+mo¹-ah'c+_za
aP bx/a-l.lwx r p r d.mJl+affid+hqmop r x/x ~ d r c+aú'·[´\l`hd`pba-nsJa-xEc.a-j°lCh ~ d2xPa-lwh)f r x2nqd+h ~ pzj²µ¯p°f}hc+_bc.l-bvwa[hqfzl+a/d.a
nh>h|j r nd.a/a-a/pcwmJpWlC_ r tia r pzj°p ~ Łfia/du
O
/{'ŁR  Ł/o22o
ò a r s{lChn r ~ nqac+_baªnqh>h>jbpba-l.l`hµbcf>k°xPht r d+mJpbnTc+_zaªaP |tia-xEc.a-jWj|m{lCc+d.mof ~ c+mJhpZhNhtbc+mJTmJ¹/aujZsomJa-somJ_bh>h|jbl-
















¾°¬ffifihc+c+h®P r sohqpbnv"moc+_· r sJmc.¹bc[tbd+auj|m{xEc+mJhp}l/ï'a/pc2l r d.aªlCa-soauxEc.a-jWv"moc+_ r x ~ cyhqp
c+_zaªlCmJnp r sÏc+hf r x2nqd+h ~ pzj	somJa-somJ_bh>h|j	d r c.moh}
ffid.høf r x2>nqd+h ~ pzj[xPhpc.d+mJf ~ c.mohqpzl/Gvwax/hpzl+mJjba/dhqpbsoka-a/pc2lmJp r £q¤ ¥
¦
efi§T¨ l+monqp r sqd+a-nmJhpmJpzlfic.a r jh ~ l+mopzn
























a/ r s ~ r c+auj	v"moc+_°c+_zaht|c.momJ¹/a-jZx/ht}hqpba/pc"ffid r xPc+mJhpzlwd.aPc ~ d+pbauj	f>k	c+_babcu
¯pÆc._ba°somJmch[ r ~ l.lCm r pÝú·´\l-


>fia/_ r qa-lsomJa r zn ~ d.a	hTa-d+mocTffihd r sJa r lCcCel.± ~ r d.a-lzcZ¬5v"mc._
r p r d.mof|c.d r d+kÅhÈ²l+aPc2®Pa/p}xPa r tihhqdŁzcvwh ~ sJjd.a-l ~ socmJp r pbhmJp r s


>	c+_ r csJmJa-lTmopÝc+_ba°_bmJn_c r mJs`h
c+_zaaP |tia-xEc.a-jÆjbmJlCc+d.mof ~ c+mJhp÷päc._bahc._ba/dŁ_ r pzjµmo"c+_za	xPhqd+d.a/s r c.mohqpzl r hpznZc+_ba¸zcŁ r d.m r fbsoaul r d.a¸pbhc
h|j|a/sJa-jëxPhqd+d.a-xPc+sJkc._ba/pëc._baZp ~ Łfia/d¸hj|a-nd.a/a-lh[ffid.a/a-jbh mJpÝc._baZbcm{laPÈÏa-xPc+mJa/sJkÆhqa/d.a-lCc+mJ r c+auj²
r p}jZc+_bapbhmJp r s


>Łvh ~ sJjZsJmJaŁmJpWc+_basohvùc r mJs|mopzx/a



























x/hpc+d.mof ~ c+mJhpzl\l ~ f|c.d r xEc+auj




¬5_bmJlCc+hqnd r ®E\^`_ba"f r x2>nd.h ~ pzj_ r lNf}a-a/pl ~ tbtbd.a-l.l+a-jTv"mc._
r x ~ chqpc+_za[d r c.mohTh\lCmJnp r s r pzjf r x2>nqd+h ~ pzj¸sJmoqa/sJmo_zhh|jbl`x/ht ~ c.a-jv"mc._bh ~ c`c._ba· r somoc+¹tbsJhc" r d.m r fbsJa-l-
´µmon ~ d.a
³





¶'c._bacfivwhej|mJTa-pzl+mohqp r snqd r pzj°lCm{j|aPe
f r pzj r pzjl+mJnp r sµd.a/nqmohqp¿mJpc._ba ¥
¦
e§T¨©tbs r pbaW¬ffisJaPAcE® r pzj¿c+_bahpzaPej|moa-pzlCmJhp r s\tbd.hfia-xPc+mJhpzlh ¥
¦
ffihqd
a/qa/pc.l`mJp°c+_baŁ§T¨Ól+monqp r sÏd.a/nmJhpä¬ffisJaPAc"c.ht}® r pzjZ§¨ ffihqd"a/a-pc.l`mJpc._ba ¥
¦
lCmJnp r s²d+a-nmJhpÅ¬ffisJaPAcfihcCc.h®E
sJmoqa/sJmo_bh>h|jblffihda r x2_¸a/qa/pc- r d.a r l+hp r fbsJa" r s ~ ah






m{l"d+a-s r c+mJa-sok¸mJpzl+a/pzl+mc.moqa[c+h¸ r d.m r c+mJhpzlwmJp°c+_baªj|m{lCc+d.mof ~ c+mJhpZh)c+_bamJpzj|mJ>mJj ~ r ssJhne sJmoqa/sJmo_zhh|jbl-\^`_ba/d.aPffihqd+aq






lC_zhvl¸c+_za¿aP |tia-xEc.a-j jbmJlCc+d.mof ~ c+mJhpzl	ffihd


> ^`_ba-l+aj|m{lCc+d.mof ~ c+mJhpzl r d.a¿a r l ~ d.a-j ~ l+mopzn
a/p}lCa-ŁfbsJa-lwhc+hkÌÇëa/ |t}a-d+mJa/pc.lwv"moc+_°na/pza/d r c+aujxPhqt}hqpba/pcwffid r xEc+mJhp}l'c r qa/pffid.hÓc._ba[hp|egd+aulChqp r p}xPa








 r s ~ aulffihdj r c r  r pzjWc+_baulCa r nqd+a-aªva-sos
v"moc+_¿a/ >tia-xPc r c+mJhpzlymop¿fihc._Wbc2lv"moc+_l+monqpbmo}x r pqc[lCmJnp r sJl-bc._baŁmJpzx/s ~ l+mJa r pzjW· r somoc+¹Łbc.lh\c._ba¼¾
ÀiÁiÂ\ÃÄ
c+hqt}hqsohqnkq ò aŁj|a/zpbac._baªxPhqp|}j|a-pzxPasJa/a-s²c+hfiac+_zaffid r xEc+mJhp°hµc+_zaaP |t}auxEc.a-j


>j|m{lCc+d.mof ~ c+mJhp°c+_ r csomJa-l










l+monqp r sd+a-nmJhpya/d.a\c._bax/hp|}jba/pzx/a	sJa/a-s'm{lªc._ r cTd+a/c ~ d.pbaujf>k r bcTh"c+_ba°j r c r j|m{lCc+d.mof ~ c+mJhpc.h¿c+_za




























































































































































































































































































































































































































































j r c r oa[moa-sJjbl r d.al ~ ¸l r p}jfzd r pzx2_bmJpbnŁffid r xPc+mJhpzl r d+a r a-d r naul'hqa/d"x2_ r d.naxPhqp ~ n r c+a[h|j|a-l-
r p}jj r c r nqmoqad.a r lChqp r fbsJaxPhpb}j|a/p}xPasoa-a-sJl-
¬ V  V  Ai  a [  Ge [ ®&i  ieBÄ
^`_baTlfic r fbmJsomocfikZhc._baªcfivwhl+mJnpbmo}x r pclCmJnp r s{lm{lytbd.hfia-j¿fkZ r d.k>mopzn¸c+_baú'·[´\l/ic._baa-a-pqc2la-pqc.a/d.mopznc+_za
bcu r pzjc._bap ~ Łfia/d"hffid.a/at r d r Ta/c+a-d.lwmJpc._babcu
¡]¢|£E"E)
^)h r l.l+a-l.lÏc+_ba`l+a/pzl+mc.mo>mocfikh|c+_zal+monqp r s{l²c.h ~ pzx/a/d+c r mopc+mJa-lmopŁc+_bawú'·[´°t r d r aPc.a/d2l/uvwa'd.a-xPhqd.j[c._ba'd.a-l+tihpzl+a
h'c+_baŁbcCc.a-jÇkmJa/s{jblyc+h°aP >c+d.a/aTú'·[´Ê r d+m r c.mohqpzl-^)hj|h°lCh}ivwax/h_ba-d+a-pc+sJkZl+_bmoAcc._baú'·[´Êt r d r aPc.a/d2l
h ¥
¦
)§T¨¸ r pzjÇê«ffihqd r sJsxPhtihpba-pc.lf>k¿hpza ~ pbmchwlCc r c+m{lfic.mJx r s ~ p}xPa/d+c r mopcfik¿mJpÅc+_bajbmod.a-xPc+mJhpÇc+_ r c
mopzmomJ¹/a-l"c+_baŁl+mJnp r s ò aªd.a/tia r c`c._baªtbd.h|xPa-j ~ d+a ~ l+mJpbnc+_bad.a/qa/d2lCa[ r d.m r c+mJhpzlwc.h¸ r  |momJ¹/a[c+_zaŁlCmJnp r s 
^)hZl+mJTtzsomoffik¿c._ba¸tbd.h>x/a-j ~ d+aqva ~ l+aTc+_baú·´\l r qa/d r nqa-jWhqa/dc+_ba· r sJmc.¹¸tbsJhc-µlCh°c._babcªd.a-l ~ sc2lv"mc._
~ pbh|j|moza-jZú·´\lj|moÈÏa/d"ffid.h c._baªlCc r p}j r d2jzcyd+aul ~ sc2l/N^ r fbsJa
³
JlC_zhvlwc+_bad.a-l ~ soc.lwffihd`c._baªmJpzxPs ~ l+moqa









8	 r pzjŁc+_bal+mJnpbmo}x r pzxPa`x2_ r pbnaul)f>k













8 r pzjZmc2lyl+monqpbmo}x r pzxPaf>k

¢bõ ñ ¤\soa r d.sokq
-¢b
¼ ¾
À Á Â Ã Ä
¼
Â Á Ä Ã
¾














































































































































































j r c r 
fihc+_Wl+monqp r s{l r d.ad+hqf ~ lCc ~ pzj|a/dú'·[´ r d.m r c+mJhp
 Łwo¤o¥£E"¤)
â



















J-¢xPhqTt r d.a-lc+_ba"· r sJmc.¹`ú·´\l)ffihdµc._ba'cfivwh[d+aulChqp r pzx/a-l-
^`_bad+aul ~ soc.l)h|c._bacfivh"zc.l r d.a'l+_bhv"pªmJpŁ^ r fbsJa
³




k>mJa/s{j ~ pzjba/d.nh>a-l r 
³
8
x2_ r pbnaq'^`_ba ~ l+ahµc+_ba¼vu¬fi/}-¢®
Â











kmJa/s{j°mJl`d.a/s r c.moqa/sJk¸mop}lCa-pzlCmoc+mJac.hTc+_batbd.a-x/mJl+ap r c ~ d.a[h)c._bafbd.h r j	xPhqt}hqpba/pc.l-
 Ł{ ¦ §)¨
*
¦ Ł
ò ad.a/hac+_bacfivhhqlCc\l+monqp r soegsomJaa-a-pqc2lffid.høc._bawmopzx/s ~ lCmJa r pzj· r somoc+¹bc.l)c.hyc._baw¼¾
ÀzÁiÂ\ÃÄ
c.htihsJhnk
c+hqa/d.mffik¸c._ r c"c._bahf}lCa-d+qa-j	l+mJnp r sJl r d.apbhcx r ~ l+a-jf>kaP >c+d.a/a-sok ~ pbsomJa-sok	a/a-pc.l`v"moc+_ ~ p ~ l ~ r sJsok	_bmonq_














a-a-pqc2l/ ò a}pzjÇc+_ r c





d.a-l+t}hqpzlCmJfbsJa`ffihd'c+_bayl+mJnp r sbk>moa-sJj²N^ r fbsJa
³
J-£l+_bhvl\c._bayj|d.ht¸mJp¸k>moa-sJj r pzj¸l+monqpbmix r p}xPa r la r x2_¸l ~ x/x/a-l+moqa
a/qa/pc"mJld+a-Thqa-j²























¶c+_zacfivwhej|mJa/pzl+mohqp r s\nqd r pzjl+mJjba/f r pzj
r p}jWlCmJnp r s²d+a-nmJhpZmJpZc+_ba ¥
¦
efi§T¨Ótbs r pba¬5soa/Ac2® r pzj°c+_zaªhpba/egjbmoa/p}lCmJhp r stbd.hfiauxEc+mJhp}l`h ¥
¦
ffihda-a/pc2l
mJpc._baŁ§T¨ÓlCmJnp r sÏd+a-nmJhpä¬ffisJaPAc"c+hqt}® r p}jZ§T¨ ffihd"a-a-pqc2lwmop°c+_za ¥
¦
l+monqp r s²d.a/nqmohqpÇ¬5soa/Acyf}hcCc.h®E









l ~ fbh|j|aul/}_bhva-a-d-|d.a/ r mJp





xPhqTtihpza/pc.l[aP |tia/d.moa-pzxPa r pÇmJpzxPd.a r lCaTmJpÅk>mJa/s{j r pzjÅlCmJnpbmo}x r pzx/a¸ ~ x2_Åbc.l-_zhva-a/du r d.a
~ p ~ lfic.mzauj² r lTc._ba¿xPhqŁfbmJpbaujël+mJnpbmo}x r pzxPaZhc._ba¿¼vu
¾
¬fi-q£¢® r pzj d«x/ht}hqpba/pc2lmJl
³





¾¸c+hqt}hqsohqnmJa-l-d.a-l+t}auxEc.moqa/sJk^`_za¸bcj|a- r pzjblc+_batzd+aulCa-pzxPa¸h r fzd+h r j





























^`_baZlCmJnp r s'k>mJa/s{jbl r pzjélCmJnpbmo}x r pzx/a-lŁjbhpbhcj|a->m r c+al+mJnpbmo}x r pc+sJkffid.h×c+_zhql+ah"c+_baZx2_ r d.na/egl ~ a-j
bc2lWmop>auxEc+mJhp
³
 ñ v"_ba-d+aävwa r l.l ~ auj­D
 
ó
¢ëmop r sJsh>jba-l-«|haäaP bx ~ d2l+mohqpzl r d.aÅa/ |t}auxEc+auj




¢d.a-l ~ soc-¡wc+_za°k>mJa/s{jblffihd¸a r x2_Ýx2_ r d+nqa	h
ÁiÂ
r d.a r sJsohvwa-jäc.hÅí ~ xEc ~ r c.a¬ffia-l.l+a/pc+m r sJsokb®Łmop}j|a/tia/p|e
j|a-pqc.sokq¯p r sos`l+monqp r sTh|j|aul/µc._ba	zcCc+aujÆx2_ r d+nqa r l+kaPc.d+kÅm{lx/hpzl+mJlCc+a-pcv"moc+_Æ¹-a/d.hz^)h r l.l ~ d+axPhpbe
a-d+nqa/pzx/aZh[c+_baWzc-wc+_baÇx2_ r d.na r l+k>Ta/c+d.moaulTffihd	x/htihpba-pqc2l¸v"moc+_Êk>moa-sJjbl	soaul+lTc._ r p ¢zoZa-a/pc2l r d.a






















































































¾W¬ ~ tbtia/d_bm{lfic.hnd r ®P[^`_baTj r l+_bauj r pzjÇlChqsom{jWsJmopza-llC_zhv c._babc[tzd+auj|mJxPc+mJhpzlffihqdf r x2>nd.h ~ pzj r pzj
c+_zaªl ~ ©h\lCmJnp r s r pzjf r x2nqd+h ~ pzj²>d.a-l+t}auxEc.moqa/sJk

















a r x2_¸bc`nmJaulNc+_za[x ~ d+qal+_bhv"p¸mJp´µmon ~ d.a
³
Jqqv"_zmJx2__ r lf}a-a/p r d+fzmc.d r d+mJsokTpbhqd+ r sJmJ¹/a-jµ^`_basomJa-somJ_bh>h|j
 ~ pzxPc+mJhpWm{l"vwa/sJsej|a-l.xPd.mJf}auj	f>k r fzm ~ d2x r c+aujZ r ~ l.lCm r p r pzj°vaªx/hpzlCc+d ~ xPc r l+k>Ta/c+d.mJx r sosJhvwa-jmopc+a-d+ r s
f>kmJpqc.a/nqd r c+mJpbnªc._bmJl" ~ pzxEc.mohqpmJp°c+_batb_>k|l+mJx r sÏd+a-nmJhpNï r x2_	hc._baaP bxPs ~ j|auj	d.a/nqmohqpzl`xPhpc r mJpzl ­ 8Rhc+_za















f r lCaujWhpZc._baTlCc r c+m{lfic.mJx r sµa/d.d+hqd.lhpbsJk¯pÇ>a-xPc+mJhp
Ð
ÏvaªmJp|í r c+ac+_bm{lmopc+a-d+ r sc.h r x-xPh ~ pcffihdlCk|lCc+a- r c+m{x
aPÈÏa-xPc.l-
^(EÖ ± ÖTÚZÕMA+] ÖfirÞH -/Y]È- X ² ³µ´











îg^`_baulCa¸lCc ~ jbmoaulffih ~ pzjÅpba/nqsomJnmJfbsJa r l+kaPc.d+mJa-lmJpÅc+_balCa-soauxEc+mJhpäxPd.moc+a/d.m r hqTa-pc ~ 
a r l ~ d.a/a-pqcu r pzjäæq¨çæ è a r l ~ d+a-a/pc-	^`_za¸kmJa/s{j r l+k>Ta/c+d.moaul[ffihdªx2_ r d+nqa-jÇtbmJhpzl r pzjÅ r hp}lv r l
sJmomoc+a-j°c.h	¢b ñ 8Óffihd"c.d r x2|l"f}a/cfiva-a/p ñ¸r pzjZ£[a/ r pzjc+h	¢z ­ 8RffihqdtbmJhpzl r pzjä ­ 8Óffihd r hpzl"fia/sJhv ñ
[a/
â





¾l ~ fbh>jba-lv r l[pba/nqsomJnmJfbsJa å a/sJhv²va¸x/hpzl+mJjba/d r jzj|mc.mohqp r sNl+h ~ d2xPaul[h





























¬5d+mJn_cE®E¿^`_ba	j r c r j|mJlCc+d.mJf ~ c+mJhp}l r d.a	l+_bhv"p r llChqsom{jä_bm{lfic.hnd r ¸l- r pzjäc+_za
aP |tia-xPc+a-jZj|m{lCc+d.mof ~ c+mJhpzlwffihqd"f r x2>nd.h ~ pzj¬j r l+_ba-j}® r pzjf r x2>nqd+h ~ pzjtzs ~ lylCmJnp r sN¬5l+hsJmJjz® r d+ahqa/d.s r mJj²





















x r pzj|m{j r c.a-l	mop fihc._ hpbe r p}jðhÈie d.a-l+hp r pzx/aZj r c r c+_ r ct r l+l r sJsc._ba¿bcZlCa-soauxEc.mohqp xPd.mc.a/d.m r a/ bxPa/tbc	c+_za
Éªº Ë qaPc+hl r pzjc+_ba¸æ¨çæ è d+au± ~ mod.a/a/pc2l/ª¯pÅt r dCc.mJx ~ s r d-ic._ba r l+l r pzj¿ha-pqc ~  x ~ c.lhqp¿c+_za
Ã
¾






























x r pzj|m{j r c.a-lv"mc._¿mop> r d.m r pc
 r l.lfiaPcfivwa/a/pÆ¢z
Ð

























m ñ ¦yh¿x ~ c2l r d+atbs r x/a-jähpÅc._ba	æ¨çæ è hwc+_zahc._ba/dc.d r x2Ï´µmon ~ d.a
³









sJmJpba-l+_ r tia-lmopTc+_za`cfivhªj|aux r kªh|j|aul/.hªl+monqpbmo}x r pqcj|moÈÏa/d.a/pzx/a"mJll+a/a-p ò a"zc
c+_za-l+aªj|mJlCc+d.mJf ~ c+mJhp}lwc+h r lCauxPhqpzj>eghd2j|a/d`tihsJkpzhm r s²f r x2>nqd+h ~ pzj r pzj r lCmJnp r s å d+a-mc+e ò mJnpba-d`v"mc._°v"m{j>c._
b |a-jWc+h¸c._baŁ>pbhv"pW r s ~ a
ê
­ îg^`_zaŁx2_ r d.na r lCk>aPc.d+mJa-lymopWc._ba r d+a r l r pzjZa r pzlyh\c+_ba å d.a/mocCe ò mJnpba-d


























î '¯pWpbhx r lCam{l`c+_ba r lCk>aPc.d+khqfzl+a/d.a-j	c+h¸fiaªj|moÈia-d+a-pcffid+hq¹/a-d+h} å a-x r ~ l+ahµc+_basJmomoc+auj
lCc r c.mJlCc+m{x r s|t}hvwa/d\h}c._bmJl'lfic ~ j|kva"d.a/sJkhpTc+_za"vhqd+mJpŁc._ba`cfivwh[tzd+a-mJh ~ lCsJkt ~ fbsJm{lC_baujTt r tia/d2l\a/pc+mJhpbauj
r fihac+h¸aulfic r fbsJm{lC_ZlCk|lCc+a- r c+m{x ~ pzxPa-dCc r mJpc+mJa-l r l.l+h>x/m r c+aujv"moc+_Wj|aPc.a-xPc+hd"fzm r l/
å m r lmJpfiD
 




















^`_ba¸zca5Sx/moa-pzxPmJa-l r d.aa r l ~ d.a-jÅf>kzcCc+mJpbn r sJsc+_za r  r mJs r fbsJaÌÇ v"mc._c+_za	hÈiegd+aulChqp r pzx/a¸j r c r  ò a
zpzj°pbha-m{j|a-pzxPa[ffihdjbmÈÏa/d.a/pzx/a-l`mJphqa/d r sJs}aSxPmJa/pzx/k	fiaPcfivwa/a/pc+_zacfivhx2_ r d.nalCc r c.a-l- r pzjvwa[sJmJTmoc"c+_za
~ pzx/a/d+c r mopcfikhqp]D
 






¶)ï |t}auxEc+aujj|mJlCc+d.mJf ~ c+mJhp}l¬5l+hsJmJj_zmJlCc+hqnd r ¸l.®h











mop}xPs ~ lCmJaÆ¬5soa/Ac2® r pzjÊ· r somoc+¹Æ¬5d+mJn_cE®bc.l- ^`_ba








j|mJlCc+d.mJf ~ c+mJhp}l'ffihqdhqp|egd+aulChqp r pzx/aj r c rr d+anmJa-pf>kc._baj r l+_ba-j	a-dCc.mJx r sisomJpba-l r p}j¸c+_za[l.± ~ r d.a
tihmJpqc2l/zd+aulCtia-xPc+mJa/sJk
â







hc._ba/dlCmJnp r sj|aux r k|l-¯pZc._baªmJpzj|a/tia/p}j|a/pcyzc.lh)c._baªcfivwhc+hqt}hqsohqnmJa-l-|c+_zaflD
 
 r s ~ aul`ffihdyc+_baŁl+mJnp r s
h|j|a-l r d.aj|a/c+a-d+mJpba-j¿ffid+hq©c._baTd r vøk>moa-sJjzl/Ïv"moc+_bh ~ c[fia/mJpbnZj|a-x/hp>hqs ~ c+a-jZf>k°c+_zaaS¸x/moa-pzxPkW r c+d.mJx/a-l-
¯fij|a r sJsokqc._ba[l+mJnp r szk>moa-sJjzl'mJp¸c+_zacfivwhŁx2_ r d.nalfic r c+aulvwh ~ s{j¸fiaj|auxPhqpqhs ~ c+auj¸lCa-t r d r c.a/sJk r pzjzD
 
vwh ~ s{j









r p}jäc+_bahc._ba/dTlCmJnp r sx/ht}hqpba/pc2l/l+hx r sJx ~ s r c+mJpbnµD
 
ffid.hRc+_bad r vÊk>mJa/s{jbl'm{l r  r sJmJjtbd+h|x/a-j ~ d.aµ¯p¸c._ba[l+mJ ~ soc r pba/h ~ lNbcwc+hŁc+_baycfivhªc+htihsJhnqmoaul/qc+_zaya5Sx/moa-pzxPk
 r c.d+m{xPaul r d.aa/ÈiauxEc+mJa-sok	c r a/p°mJpqc.h r x/x/h ~ pcu r pzj	c+_ba r f}hqax r a r c"j|h>a-l`pbhc r tbtbsJk
^`_ba-d+aN r k r s{lCh"a/ >m{lCc)xPd.hql.lfiffia-a-j[fiaPcfivwa/a/phqpbax2_ r d+nqalfic r c+a'h|hpbaNh|j|a r pzj[c._bahtzt}hlCmoc+a'x2_ r d.naNlfic r c.a
h r j|mÈÏa/d.a/pcwTh|j|aq ò a[pba/nqsoauxEcc._bm{la/ÈiauxEcwmop¸c._babc- r p}jvaa-lCc+mJ r c+amc2ll+mo¹-av"moc+_ r ÌÇëlfic ~ j|k ~ l+mopzn






® r a-d r na-lhcfivwh
-¢
³



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































oq¶\´µmcd.a-l ~ soc.l ~ l+mJpbn¸· r somoc+¹/e tbsJhc+e r qa/d r nqa-j¸ú'·[´\l"v"moc+_ZaP >c+d.a/a r d.m r c+mJhpzl-









ÌÇÆv"mc._lCmJnp r sbÌÇffihd r sos|a-monq_qc'l+mJnp r sbxPhtihpba-pc.l-v"_ba/d.a`c+_za"tbd+hqt}hqdCc.mohqpzlµh²ÌÇ
mJpa r x2_Łl+monqp r sh|j|a`TmJmJx-l)c+_ba`d.a-l ~ sc2lµhbc._bawbc.l)c+h[hpbe d.a-l+hp r pzxPaj r c r )^`_zacfivwh}p r s|lCc r c.a'c.htihsJhnqmoaul




ÌÅl r tbsJaTx/hpc r mopzld.h ~ nq_bsokWau± ~ r s r h ~ pqc2l[h







n [mJpc._baªÌÇz^`_zabcCc.a-jZx2_ r d.na r l+k>Ta/c+d.moaul`mopZhqp|e d.a-l+hp r pzx/aj r c rr d.a
l.x r c+c+a-d+auj	c._bd.h ~ nq_bh ~ c"c._baªtb_>k|l+mJx r sd.a/nqmohqpblCh¸vwaªhqa/d.a-lCc+mJ r c+ac+_baŁaPÈÏa-xEc[hNxPd.hql.lfiffia-a-j°fiaPcfivwa/a/pZh|j|a-l






































































































































































































































a r x2_äc+hqt}hqsohqnk¯pÆpba/moc+_za/dªc.htihsJhnqkÇm{lªc._ba/d.a	a->mJj|a-pzxPaffihdTfbm r l r v r k¿ffid.hc+_bac+d ~ a r lCk>aPc.d+mJa-lŁh















s{l+hzv"moc+_bmJp a r x2_Êc+hqt}hqsohqnkq`c+_baÅj|mÈÏa/d.a/p}xPafiaPcfivwa/a-p




































¾ r d.amopzx/s ~ j|a-j°mJpc._baªl+k>lCc+a- r c+m{x ~ pzx/a/d+c r mJpcfik
´µmop r sJsokqvwaWxPhp}lCm{j|a/dx2_ r d.na r l+kaPc.d+mJa-lmJpëc+_baZffih ~ d¸f r x2nqd+h ~ pzjéxPhtihpba-pc.l-v"_bm{x2_ÊvaZ_ r qa







®Tf>kbc+c+mJpbnäffihdc._baWk>moa-sJjzlha r x2_Êx2_ r d.naZlCc r c.aWlCa-t r d r c.a/sJk r pzjétbd.ht r n r c+e
mJpbn	c._bafbmo ~ d.x r c.a-j>efi r ~ l.l+m r pWa/d.d+hqd.lyhp¿c._bad+aul ~ sc r pcfbd r p}x2_bmopznffid r xEc.mohqpzl[f>k¿ÌÇøl+mo ~ s r c+mJhpéÐypbsJmoqa
c+_zaÇj|mJd+auxEczc.l	ffihdx2_ r d.na r l+k>Ta/c+d.moaul/`vwaWffihd.¹D
 
 r s ~ aul¸ffihdh>jba-lv"mc._ pbhÆk>mJa/s{j²¯pðc+_za-l+a















 r s ~ aul¸ffihqdc+_zaf r x2nqd+h ~ pzj
xPhqt}hqpba/pc.l r d+aaPÈÏa-xEc.moqa/sJk r sJsohvwa-jWc+hízh r c-ª^`_bm{l[Ta/c+_bh|jÅj|h>a-lpbhc r x/xPh ~ pcyffihqdc._baZ¬ffitihql.lCmJfbsJau®pbhpbe
 r ~ l+l+m r pWlC_ r t}aul"hµc+_zaªsomJa-somJ_bh>h|j ~ pzxEc.mohqpzl- r p}jmocymJnpbhqd+aulwc+_ba¬ffitihc+a-pc+m r sA®"xPhqd+d.a/s r c.mohqpzlwf}a/cfiva-a/pZc+_za
-¢
<
ÌWh|j|a c r pzj r d.j°´µmc a/haª÷pba "a/hqa^`vwh
¼¿¾












































































































































































































































































































mJpzxPs ~ l+moqa r pzjÅ· r somoc+¹bcd.a-l ~ soc.lv"moc+_Åc+_bahqpba r pzjcfivh°hqlCcªlCmJnp r segsJmoqaa-a/pc2l
d.a/hauj²
cfivwhŁx2_ r d.na"x/hp ~ n r c.aylfic r c.a-l-µ^`_bad+aul ~ sc2lNffihdc+_ba[lCmJnp r s r pzjf r x2>nqd+h ~ pzjTxPhtihpba-pc.lmJp¸c._ba-l+a"cfivwhbc.l
r d.aŁl+_bhv"pZmopÇ^ r fbsoa
³






















 ò axPhqpzxPs ~ j|aªc+_ r cc+_bapba/nqsomJnmJfbsJa













¢bõ ¢b`f}a/cfiva-a/pc._ba"cfivwhªj|aPc.a/d.TmJp r c+mJhpzlNmJpc+_za










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































¾yc.htihsJhnqmoaul/qf}a/ffihd.aŁ¬5j r lC_za-jz® r pzj r Ac+a-d[¬lChqsom{jz®NmJpzx/s ~ jbmopbnTlCk|lCc+a- r c+m{x ~ p}xPa/d+c r mopbe


















































































































































































¶>a-soauxEc.mohqp|bcu r pzjc.hc r s²a5SxPmJa/p}xPmJa-l"mJpZt}a-d.x/a/pc`ffihdyx2_ r d+nqaPelCa-t r d r c.a-j¸lCc r c+a-l-|pbhcmopzx/s ~ j|mopzn


























®` r s ~ a-l



























































































































































































































































































































































































































































¼ ¬ ñ õ ­­

¢bõ ¢ ­ ®ñÅ-¢
#
¬ ñ õ q£

































































































































































































































































































































































































































¾c.htihsJhnmJa-l-v"moc+_°x2_ r d.nalCc r c+aul





ÑÓÒZYªÔ¦,.+ÕÐÏ ± J	]k,+UA Y&,.-MÒÑ×X2MA+yÕ,µYé-/X),.-5+y]
¯pc+_zmJlwx2_ r tbc+a/duvwatbd.a-l+a/pcc._bayl+h ~ d2xPaulNhl+k|lfic.a/ r c.mJx ~ pzxPa-dCc r mJpqcfikmopc+_bayc+_bd.a/a/e fih|j|kmJpzx/s ~ l+mJa"fbd r pzx2_be





 å hc+_ r jzj|mc.moqa r pzj ~ sc.motbsJm{x r c.moqa ~ pzx/a/d+c r mJpc+mJa-l r d+axPhqpzl+mJj|a-d+aujffihqd`c+_bafzd r pzx2_bmJpbn
ffid r xEc.mohqpa r l ~ d+a-Ta-pc.l-v"_bmJsoaTc+_za¶H r l+k>Ta/c+d.kWhpbsJkWd.a-xPa-moqa-lxPhqpc+d.mof ~ c+mJhpzlffid.h r jbj|moc+mJa ~ pzx/a/d+e
c r mopc.moaul/
Ï)( * Ñ X2MA+Õ,µYé- XP,.-+]~ÖX KX2Mß-ÚZ]-5Nð+ á -Q, _ +y]µÚWßO,µ]
^ r fbsJa
Ð
osom{lCc.lc+_bal+k|lfic.a/ r c.mJx ~ pzxPa-dCc r mJpc+mJa-l r l.lCmJnpza-jc.hªc+_zaH[e r a-d r naujfzd r pzx2_bmJpbnªffid r xPc+mJhpzl'ffihdwc+_za
c+_zd+a-aPegf}h|j|kWmJpzxPs ~ l+moqaŁh|j|a-l-ª^`_bazd2lficlCauxEc.mohqph'c+_ba^ r fbsJanqmoqa-l r jbj|moc+mJaa/d.d+hqd.l-^`_baa-d+d.hd r d.mJl+mJpbn










h|j|a-l->c+_zaaP >c+d.a/aú'·[´Æ r d.m r c+mJhpzlwj|hpbhc










c.htihsJhnqkbcCc.mopznc._bahÈiegd+aulChqp r pzx/aj r c r j|h>a-l`pzhc"nmJa[¹/a-d+hTk>moa-sJjbl-bl+hTvwa r l.lCmJnp r
hpzaPelCm{j|a-j ~ pzxPa-dCc r mJpqcfikZxPhqd+d.a-l+tihpzj|mJpbnc.hc+_zapbhqp|eg¹/a/d.h¸hÈiegd+aulChqp r pzx/ak>moa-sJj¿l.x r soauj°c+h	c+_bahp|egd+aulChqp r p}xPa
s ~ mopbhlCmocfik
^`_ba ~ pzxPa-dCc r mJpqcfik°j ~ aŁc+h¸bc[ r d.m r fbsoaªx/hd.d+a-s r c+mJhpzl`m{laulfic.mo r c+a-j ~ lCmJpbn¸c.hkÌÇiv"_ba-d+a r sosc+_baTú'·[´µl
r d.a°Th|j|a-soaujëfkë r ~ l.lCm r p}lfia-x r ~ l+ac+_ba-k r d.a°a r l+mJsokd.hc r c+aujÝmJpc+h r p r d.fbmoc+d r d.käf r l+mJl- ò aWxPhqt r d.a
cfivwhTa-pzl+a/Łfzsoaul"hµbc.l-¶'hqpbav"_ba-d+a[c+_zac+hk	ÌÅ a-a-pqc2l r d.ana-pba/d r c.a-jv"mc._ ~ pzxPhqd+d.a/s r c.a-j r d+m r fzsoaul/ r pzj
r pzhc+_za/dv"_ba-d+ac._baªa-a/pc2l r d.ana-pba/d r c.a-j r x/x/hd2j|mJpbnTc+hc+_zaxPhqd+d.a/s r c.mohqp	 r c.d+m{xPaul"hf}lCa-d+qa-jmop¿j r c r¸r pzj
l+monqp r sÌÇ)^`_ba	j|moÈia-d+a-pzxPa¸fiaPcfivwa/a-pÅc+_ba r qa/d r naTlCmJnp r sNk>moa-sJjämJpÅc+_baulCacfivwhZa/pzl+a/fbsJa-lm{lªxPhqpzl+mJlCc+a-pqc.sok
l+ r sosJa/d[c._ r pÊ8	 r pzjÇva r l+l+monqp r xPhqpzl+a/d. r c+mJa°8 l+k|lfic.a/ r c.mJxTa-d+d.hdc+hWa-a/d.kWh|j|aTffihdbcª r d.m r fbsJa
xPhqd+d.a/s r c.mohqpzl-
^`_baÅlCauxPhp}j lCauxEc.mohqp hŁ^ r fbsJa
Ð
J¿nmJaul¸c+_zaÇ ~ sc.motzsom{x r c+mJaÅa/d.d+hqd.l-`v"_bmJx2_ mopzx/s ~ j|aÇa-d+d.hd2lhqpðc+_za





d.a-xPhqpzlCc+d ~ xEc.mohqpÇaS¸x/moa-pzxPmJa-l- å`r l+a-jÇhpä_bmJn_beglCc r c+m{lfic.mJx-lªlfic ~ j|mJa-lhPÕ
Â
jba-x r k|l r pzj0Í¸¾GçÍ¸¾	º ¼
ÂµÃÄ\Ã
¾




¾q ò a r sJl+hmJpzx/s ~ jbaT$8Rtia/d`c+d r x2
ffihdc+_za ~ l+a	hyæq¨çæ è mJp|ffihd. r c+mJhpÇc r c+m{lfic.mJx r s ~ pzx/a/d+c r mJpc+mJa-lmopÆc+_ba°a5SxPmJa/p}xPk r d.mJl+a¸ffid.hzpbmoc+aZÌÇ
lCc r c.mJlCc+m{x/l r pzjffid.hÓc._bafbmJpbpbmJpbn ~ lCauj	mJpZj|aPc.a/d.TmJpbmJpbnc+_ba· r sJmc.¹PegtbsohcCej|a/tia/p}j|a/pc"a5SxPmJa/p}xPk^`_zas r c+c+a/d
~ pzx/a/d+c r mopcfik r sJl+h`d+a/íza-xPc.lÏc._ba'j|moÈÏa/d.a/pzx/af}a/cfiva-a/p[c+_za'· r somoc+¹/e tzsohcCej|a/tia/pzjba/pca5Sx/moa-pzxPk r pzj[c._ r chqf|c r mopbauj
f>k r qa/d r nqmopbnTc._baŁaS¸x/moa-pzxPmJa-lyhNc._baŁa/ |x/s ~ lCmJah|j|a-lmJp¿a r x2_Zc+htihsJhnqk"^`_ ~ l-}vwaª_ r qa r x-xPh ~ pqc.a-j°ffihqd

³
c+_za ~ pzx/a/d+c r mJpcfikmJpäc+_ba	a5SxPmJa/pzx/khwc._ba
Ã
¾hqTa-pc ~ ×d+au± ~ mod.a/a-pqcffid.h×pbhcªpzhv"mopbnZc._ba¸c.d ~ a
Ã
¾
ha/pc ~ ©j|m{lCc+d.mof ~ c+mJhp
^`_baW}p r sycfivhÝl+h ~ d.x/a-l-wv"_zmJx2_ r d+a¿x/hhpÊc.h r sJsh|j|aul/"d.aPízauxEc	h ~ d ~ pzxPa-dCc r mJpqcfikëmJpÊc+_baÇp ~ e
fia/d2lZh¸x2_ r d.nauj r pzjùpba ~ c+d r sªÛa-l+hp}lZtbd+h|j ~ xPa-j ^`_za ~ pzxPa-dCc r mJpcfikðhpùc+_bad r c.mohëhx2_ r d.naujðc.h
pba ~ c+d r s aulChqpzl	m{lc r a/p ffid+hq r d.a-xPa-pcW ö ï`÷a r l ~ d.a/a/pc
ê



















¢zõ ¢zv"_bm{x2_ùv r l	 r jbaÇf>k xPhqt r d.mopznc+_baäd r c.affihqd
ª¾º¹Ö}ç Î ¼u¬
<=R








































r pzjZffid.h«ÌÇøl+mo ~ s r c+mJhpWhc+_za-l+aŁtbd.h|xPa-l.l+a-lyx/hfbmopza-jWv"moc+_c+_ba-modx r sJx ~ s r c+aujWxPd.hql.lyl+a-xPc+mJhpzl-[^`_za
l+k>lCc+a- r c+m{xa-d+d.hd'h ¢98hp
û
r d.m{lCaulNffid.hRc+_ba[x ~ c2l¬5a-l+t}auxPm r sJsokhqp¸c+_bat}hqs r d r pbnsJau® r j|ac.hl+a/sJa-xPc'c+_za





º T¬ffi9'®[º  «x/d+hl+ll+a-xPc+mJhpämJlx r s{x ~ s r c.a-jffid+hq«c+_zaj|mÈÏa/d.a/p}xPa-lªmopähpbe
r p}jhÈiegd+aulChqp r pzx/ay_ r j|d.hpbm{xa-a/pc`k>moa-sJjbl r pzj¸c._bapzhv"p	d.a-l+t}auxEc+mJa[s ~ mopbhlCmoc+mJa-l-'hpc+d.mJf ~ c+mJhp}l'c.hmoc.l
l+k>lCc+a- r c+m{xTa/d.d+hqdmJpzx/s ~ jbac._baTc+mJa¸ r d+m r c.mohqphw¤Æv"moc+_zmop r j r c r l+aPc r pzjÅj|moÈia-d+a-pcd ~ pbpzmopbnWx/hpzj|moc+mJhp}l








^`_bac.hc r slCk|lCc+a- r c+m{xa/d.d+hqd[ffihdªa r x2_ÅTh|j|a¸m{lc._ba	± ~ r jbd r c ~ d.aTl ~ h r sJsNc+_baxPhpc.d+mJf ~ c.mohqpzl/^`_za
fbd r pzx2_zmopbnyffid r xEc.mohqp ~ tbtia/dNsJmomoc.l r d.a'mJp|í r c+aujŁf>khpza ~ pbmocNhbc._ba`t}hlCmoc+mJaa/d.d+hqd-Gv"_bm{x2_Łnqmoqa-lµxPhqpzlCa-d+ r c+mJa
~ tbtia/dysomJmc2l/
Ï)( C Ñ X2MA+Õ,µYé- XP,.-+]~ÖX Ó Yªß-O,Ô á -O, _ +]\ÚWßQ,\]
^`_ba¸l+k>lCc+a- r c+m{x ~ pzxPa-dCc r mJpc+mJa-l[hpc+_bazH[e r a/d r nqa-jZfbd r p}x2_bmopznffid r xEc.mohqpzlffihd[c+_za· r sJmoc+¹Tbch>jba-l r d.a
sJmJlCc+auj¿mJp^ r fbsJa
Ð
 ñ [^`_ba ~ pzxPa-dCc r mJpc+mJa-l"ffid.h«ú·´Ê r d.m r c+mJhp r pzjZffid.h hÈiegd+aulChqp r pzx/aŁl+monqp r s)kmJa/s{jbl r d.a
a/ r s ~ r c+auj r lffihd)c+_bawmJpzxPs ~ l+moqa'bc2l`¬>auxEc+mJhp
Ð
Ju®P)^`_baw· r somoc+¹`ú'·[´ ~ pzx/a/d+c r mJpcfikmJl)a-lCc+mJ r c+aujªf>kx2_ r pznmJpbn
c+_za	fbmJpbpbmJpbn¿h"c+_ba	cfivhegj|mJa/pzl+mJhp r sN_bmJlCc+hqnd r ZW^`_ba ~ p}xPa/d+c r mopcfikäj ~ a	c+hWc._bax2_bhqmJx/a¸hyx/ht}hqpba/pc2l
r sJsJhvaujTc+hªí}h r cmop	c+_baybcwm{l'c+_ba ~ sJsiv"m{j>c._h²c._bas r d.na-dh²c._bacfivhª r d+m r c.mohqpzlmJpc._bazd2lCc'cfivwhŁxPhqs ~ pzl
hŁ^ r fzsoa
³










dª r tbtbsJk>mopbnÅlCk|lCc+a- r c+m{x r d.m r c+mJhp}lc+hc+_baZú'·[´\l r pzjäzcx/ht}hqpba/pc2lj|hÇpbhcTtbd.h>j ~ xPa r p>käx2_ r pbnqa
mJpÇl+monqp r s\k>moa-sJjŁ^`_baTtbd+h|x/a-j ~ d.a ~ lCaujWc+h°a r l ~ d.aªc._baa/d.d+hqdffid.h«pba-nsJa-xPc+mJpbnmJpc+a-dCffia-d+a-pzxPamJlj|aul+x/d+mJf}auj
mJp|a-xEc.mohqp
Ð






















h|j|a-l r s{l+hmJpzxPs ~ j|a r -¢z
<
























® ~ pzxPa-dCc r mJpcfik r d.apbhc
moc+a/mJ¹/aujmJpW^ r fbsJa
Ð









c._baWxPhqŁfbmJpba-jÝfbd r pzx2_bmJpbnÇffid r xEc.mohqpzlªffid.h |a-xEe

Ð
>h ~ d.x/a ¼ ¾























 ñ õ ­










÷yÈ}egd+aulChqp r p}xPa ¢ ¢ nyñ
<












































































































































































oq¶>k|lfic.a/ r c.mJx ~ pzx/a/d+c r mopc+mJa-lw¬ 8T®)hp\H[e r qa/d r nauj[fbd r pzx2_bmJpbnffid r xPc+mJhpzlffihd)c+_zd+a-aPegf}h|j|kmJpzxPs ~ l+moqa
h|j|a-l- ò _ba/p r l+h ~ d2xPa[j|h>a-lwpbhc r tbtbsJkc+h r nmJa-p	h|j|a[vanmJa r ½
Í
¿ªa-pc+d.kÐpzx/a/d+c r mopc+mJa-lc._ r c r d.a
ffih ~ pzjc+hf}apza/nsJmJnmJfbsoa r d+anmJa-p r ½.¢=¿a/pc+d.k
c+mJhp ­  £z £ r d.aZa-± ~ mJ r soa-pc¸c+h r a-d r na-lh[c+_zaZcfivh¼vu
Â
l ~ fbh>jba-l-vwa/mJn_c+aujÝf>kÝc+_ba¿l.± ~ r d.a-lTh[c+_za






















^`_ba-d+a/ffihd.a r l.l ~ TmJpbn ~ pzx/hd.d+a-s r c+a-j ~ pzxPa-dCc r mJpc+mJa-l-qc._baa/d.d.hd2l'± ~ hc.a-j	ffihdwc+_za-l+affih ~ d"h|j|a-lwmJp°^ r fbsJa
Ð
 ñ






























































































































n zõ  £zõ ­ ¢ ­ õ ñ
<
õ ¢ ñ õ ¢
Í







ñ õ £ nyñ­ õ ­ qõ ñ ¢ ¢
<
õ ¢ ñ õ ¢
Í















õ ¢ ñ õ ¢
Í







¢ ¢ ¢ ¢ ¢
<
õ ¢ ñ õ ¢
Í














õ ¢ ñ õ ¢
Í



























õ ¢ ñ õ ¢
Í


















¢ ñq­ õ £
<
õ ¢ ñ õ ¢
Í














d ¢ ¢ ¢ ¢ ¢
<
õ ¢ ñ õ ¢
Í







qõ ­ n -¢zõ ­ qõ
Ð
¢  ­ õ £ }õ ¢
Í







u¢bõ £ n £}õ ­ ñ õ
³
¢ ¢ }õ ¢
Í















õ £ }õ ¢
Í








¢ ¢ ¢ ¢ ¢ }õ ¢
Í





¾ ¢ ¢ ¢ ¢ ¢ }õ ¢
Í


































õ ñ n zõ
Ð
ñ zõ ¢ }õ ¢
Í



















¢ ¢ }õ ¢
Í

















n zõJ ñ õ
<






















nyññ õ ñ ¢zõ
Ð















































































































qõo ¢ u¢ ñ õ
< ³


















zõ ¢ ¢ ¢ ¢ ¢
³























¾  ­ õJ n qõ £ ¢ ¢ £zõ
³ ³

















ì ññ õ ¢ ñ õ £ ¢ ñ õ
< ³














¾ ² ¢ ¢ ¢ ¢ ¢
³




¾éd ¢ ¢ ¢ ¢ ¢
³
õ ¢ ñ õ ¢ ñ õ ¢ õ ¢ £bõ £ õ 
^ r fbsJa
Ð












¬5s r lficlCauxEc+mJhpi®ªh|j|a-l-^`_bac+_bmJd.jélCauxEc.mohqpÝxPhqŁfbmJpba-lŁc+_za	zd2lCcŁcfivwhÇl+a-xEc.mohqpzl-ä^)hc r s{lŁmJpzx/s ~ jba
























®E4ÐypzxPa-dCc r mJpc+mJa-l r d.alCk>aPc+d.m{x ~ pbsJa-l.l`tbd+auxPa-a-j|auj	f>kòìhd n 
» V W V X ì aeTZkg¼QZgZka²Z
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